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18-4405 
SPECIFICATIONS 


(GENERAL) 
Transmitter frequency range: 160m BAND 1.8 ~ 2.0MHz 
80m BAND 3.5 — 4.0MHz 
40m BAND 7.0 ~ 7.3MHz 
30m BAND 10.1 ~ 10.15MHz 
20m BAND 14.0 ~ 14.35MHz 
17m BAND 18.068 ~ 18.168MHz 
15m BAND 21.0 ~ 21.45MHz 
12m BAND 24.89 ~ 24.99MHz 
10m BAND 28.0 — 29.7MHz 
Receive frequency range: 100kHz ~ 30MHz 
Mode: AT(CWI, A3JISSB), ASIAM), FHESK), ЕЗ(ЕМ) 
Antenna impedance: 50 Ohm (TX: 20— 150 Ohm with АТ) 


12.0 ~ 16.0V DC 


Power requiremen 
Power consumptio 


RX no signal input: Approx. *.9A 
TX: Approx. 20А 
Frequency configuration: 
RX unit: 1st IF 45.05MHz, 2nd IF 8.83MHz, 3rd IF 455kHz 
TX unit: {A1,A3J,A3,FSK) 1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45.05MHz 
(ЕЗ) 1st IF 36.22МН2, 2nd IF 45.05МН2 


CW, SSB, AM, FSK, FM: Triple conversion superheterodyne 
FM: Double conversion superheterodyne 


Semiconductors: — چڪ‎ 
TS-440S TS-440S (with AT) 
Tr's 157 174 
FET's 22 А! 22 
IC's 49 58 
Diod's 257 27] 
Dimensions: 
TS-440S TS-440S twith AT) 
Wimm) 270 (279) 270 (279) 
Himm) 96 (108) 96 (108) 
Отт} 313 (335! 313 (335) 
Weightika) 63 73 
The numbers in the parenthosis include protections. 
(TRANSMITTER) 
Ratead final power input: 
Band Mode A1, Ay, Fy Fa А; 
1.8~28 MHz 200 W PEP 110 W PEP 
Carrier supression: More than 40dB 
Unwanted sidebande supression: More than 50dB 
Harmonic content: Less than —40dB 
Transmit frequency character: 400 ~ 2600Hz (- 6dB) 
Maximum frequency diviation (FM): +5kHz 


Microphone impedance: 5000 ~ 5OkQ 
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гә SPECIFICATIONS 


* (RECEIVER) 


Sensitivity: 


100 — 150kHz 150 — 500kHz 0.5 ~ 1.6MHz 1.6 — 30MHz 
SSB,CW,FSK Less than Less than Less than Less than 
(5:М10аВ) ‚ | 2.54¥ (848д) Тим (OdBy) 4uV (1248д) 0.25uV (— 12dBu) 
; Less than Less than Less than Less than 
АМ (5/1098) | ЕТТ 134V (22dBu) 40pV (32dBp) 2.Би\ (8dBu) 
Less than 
O.7nV ( — 3 dBp) 


FM (12dB SINAD) 


Squelch sensitivity: (Threshold) 


100 — 150kHz 150 ~ 500kHz | 0.5 ~ 1.6MHz 1.6 ~ 30MHz 
Less than Less than Less than Less than 
SSB,CW,AM,FSK | 55. (26dBu) 108У (20dBy) 204У (26dBg) 2uV (6аВи) 
Less than 
м | 0.32иУ (— 10dBu) 


Image ratio: 50dB or more (100kHz ~ 1.6МН2) 

70dB or more (1.6 ~ 30MHz) 
ЭФ 50dB or more (FM 3rd image ratio) 
IF rejection: 50dB or more (100kHz — 1.6MHz) 


7048 or more (1.6MHz ~ ЗОМН2) 


Toff RN 


SB,CW,FSK More than 2kHz Less than 4.4kHz 
More than 4kHz Less than 18kHz ( — 50dB) 
More than 12kHz Less than 25kHz ( — 5OdB) 


Selectivity: 


IF SHIFT variable range: +0.9kHz or more 

RIT/XIT variable range: == 1kHz or more 

Audio output power: 1.5W or more (with 80 load, 10% distortion) 
Audio output impedance 4 ~ 160 (Speaker and headphone) 


(FREQUENCY STABILITY) 

Frequency accuracy: (RIT/XIT OFF) More than +10 x 107 

Frequency stability: More than +10 x 10% (— 10°С to 50°C) 
(RIT/XIT OFF: at receive) 


Reference oscillator frequency: 36MHz 


Note: Circuit and ratings subject to change without notice due to developments in technology. 
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CIRCUIT DESCRIPTION 


1. Overview 


The TS-440 is a triple conversion type transceiver, incor- 
porating a general coverage receiver, which uses 45.05 
MHz as the first IF, 8.83 MHz as the second IF, and 455 
kHz 8s the third IF. 

The TS-440 is compact, but allows for installation of an 

optional internal automatic antenna tuner operating in the 

amateur band from 3.5 MHz to 28 MHz and enables а 

wide range of antennas to be used. 

* The TS-440 also contains a microprocessor-controlled dig- 
ital PLL circuit which controls frequency in 10 Hz steps 
using a single crystal oscillator to implement high accura- 
cy and stable frequency control. 

* The TS-440 has the following major features: 

(1) Selectable VFOs; VFO-A and VFO-B 

(2) Direct frequency input using à numeric keypad 

(3) 100-channel memory containing frequency band, 

and mode information (channel 90 to 99 for split fre- 


2. Frequency Elements 


The TS-440 utilizes a triple conversion transmitter and 
receiver. 


зок ~ У» RX MIXI RX Mx2 8.83МН: 


зомн: | RX 


45.05MHz 


тх 


quency memory) 
(4) Memory scan in 10 channel groups and two types 
of program scan 
(6) RTTY (AFSK) mode available 
(6) Squelch circuit operational in all modes 
(7) Duel filters available to improve selectivity and S/N 
ratio (optional filter required) 
IF shift, audio notch, IF filter switching, and RF АТТ 
functions for convenient interference reduction 
Large heat sink and cooling fan (100 W) enabling up 
to one-hour continious transmit operation 
(10) Full and semi break-in circuits for CW 
(11) External-computer controllable (optional interface re- 
quired} 
(12) Many easy-to-read meter functions such as the 
received signal strength (s-meter), transmitter power, 
SWR, and ALC level. 


(8) 


(9 


вх мхз | 455КИ: | piscmi 


RX OUTPUT 


AFS INPUT 


MIC INPUT 


SSB,CWT, AM, FM, FSK 
145.08--75.05МН: 
CWR :45.0792-- 75.0492 MHz 


FM 
(FM MOD) 
AMR,FMR : —— 
AMT,FMT : 455КН2 
use, cw 456.5 KHz 


LSB,FSK : 453.5KHz 


Fig. 1 Frequency configuration 


The overall frequency configuration of the TS-440 is shown 
in Figure 1. The incoming received signal (fm) is applied to 
the ANT terminal. This signal is mixed with the local oscilla- 
tor signal (fvco) in RX MIX 1 to obtain the first IF frequen- 
cy. This signal is then mixed with the HET Oscillator signal 


tor frequency И.о} to obtain the 3rd IF frequency. The sig- 
nal is then combined with the CAR signal for detection. fw 
is expressed mathematically as follows: 


ің = со — fuer — fio — fcar 


E 
19-44 0 


CIRCUIT DESCRIPTION 


ANT 
зок ~ 
30MHz Ist MIX 2nd MIX 3rd MIX DET 
2) е 7% 5% era 
> AF OUT 
2 > ша oS 
45.05МН: 8.83MHz 
HET 
6% 
121800 (2450) 
42 7244 (z1BI I) 
CAR 
AMR,FMR : 
30.175 ~ ло AMT, FMT : 455 KHz 
xz 30.678мн: 958, Cw : 456.5 ~ 
LSB, FSK г 453.5 » 
1/20 
9.9~ 10.4мн: 
(PLCS) 
45,08~ 1710 
75.05MHz HAE АМ,ЕМ $9! MHz 
@ be аш. ® Пед 
99: 04M; LSB,FSK : 90.7 MHz 
(956 10» 685) 1 E 
РОГІ | PLL4 | 
ұлысы = ==] i = =: 
== ie ~ 2994 | (сия | AM,FM — : K-18200 
1 ке 
| STEP 5 | [USB.CW :к=18260 
l | P-o | IZL 11809 | 118001) ЧАСЫ 
I | | 
i Hz |Мта13--73 L=19800 |. MN6I47. 24 (OS MN Ты g end sayi) 
I NT:PN-A | ~ 20799 o 
E 1/186 
(=13720--20719) || I 
RIT, XIT IF CHIFT 


Fig. 2 PLL frequency configuration 


As shown in figure 2, all received frequencies excluding the 
local oscillator frequency fio are generated т the PLL circuit. 
The frequencies generated in these loops are expressed as 


follows: 1 


“это 
+ 4 
VCO5: 517) - | 2. fvcos = fstp ...... 2 
: ‘fst 
Қсоғ _ 4 Р K 
VCO4 K 1800 fvcoa 7200 Бар ... 3 
1 
С” 223 4 
“г TEST fee 22000 
f f 
соз + (C03 + №04 Зоо 
УСО2: шэг 
M 450 
: M fvcos сод 
zT = . - - ТАН 
Нн” SRG a do v EB 20 
fvco: — fio — то + egeret “то 
VCO1: ducem 
N 18 
fvco2 . 6 


fsro + fio + fsto — 


EM 
xc T 10 


Based on these formulas, the frequencies fuco, fuer, and fcar 
are expressed as follows: 


` V. АЛ 1 


K 
+ 1440000 + 1) "fern + fio ...... 7 
Е E ME PRIUS ы 8 
4l 
NEO 1K 
Ícan = 200 = 1440000 fsrp &e9*ssoscsassconscessecasse 9 
Formula 1 may now be rewritten as follows: 

f | М M L J ) 
N= 172 - 180000 Í 3600000 ~ 41 Í ! / ` fst 
а, 10 
Note that Во is not included in formula 10 . That is, a 


received frequency is determined by the reference frequen- 
су fsrp and frequency division data | to М. Further analysis 
of formula 10 shows the following: 


i) Basically, frequency division data | to М contain no er- 
ror because they are controlled by the microproces- 
sor according to the operating frequency. 

ii) The accuracy of the operating frequency is equal to 
that of the reference frequency, because all frequen- 
cies other than fstp in formula 10 аге determined 
by the microprocessor. 

iii) The operating frequency does not change even if k or 
Ко changes. 
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CIRCUIT DESCRIPTION 


|= 1800, J = 7244, K = 19800, L2 3239, M- 41 
Hym 0:388 Теп sieves ievessswovesiscveccavsceevses ce 11 


When fiy = 30 MHz (USB mode) in formula 10  , fiy and 
fsrp have the following relationship: 


|= 1800, J = 7244, К = 19800, L2 3239, М = 73 
Sof E OBIS ето l оао ааа 12 


Since the precision of the reference crystal oscillator used 
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver 
system has the characteristics shown in items i) and ii), the 
total accuracy is stable at any point from 30 kHz to 30 MHz. 
The maximum amount of frequency shift is only +/- 300 
Hz (see formula 12 ). The characteristic shown in item 
iii) enables variable band functions such as IF shift to be im- 
plemented, using the microprocessor. The microprocessor 
also is used to set carrier points by adjusting fcar, and to set 
and adjust the amount of IF shift. 

So far received frequencies in the SSB mode have been dis- 


3. Receiver Circuit Description 


030-33 
1$1587x4 


Q3,4 
25К125-5х2 


45.08 kHz - 
75.08 MHz 


Ë Q 


її | 
Л 


cussed. For receive modes other than 558, and in transmit 
mode, operating frequency is determined by the reference 
frequency and frequency division data. 

In CW receive mode, fyco is shifted down 800 Hz and used 
as fyco3. In AM or FM receive mode, fcar generation is 
stopped. In FM receive mode, fuer is modulated by adding 
audio signals to VCO5 from the microphone. FSK (RTTY) is 
transmitted in LSB mode and uses AFSK by adding audio sig- 
nals externally. 

The type of frequency displayed differs, depending on the 
mode, as shown in Table 1. 


USB, LSB, FSK Carrier point frequency 
CW Transmission carrier frequency 
AM, FM IF filter center frequency 


Table 1 Displayed frequencies 


Q5 Q6,7 
3SK74(L) 2$К125х2 


01,2 


, 05 
35к73(69) 3SK736R 


97,8 
CF! 3SKT3GRx2 


IF AMP. DET 
Noise SQ 


СЕЗ 
CFW455 


912 
25624598: C 
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CIRCUIT DESCRIPTION 


Signals from the ANT pin are fed into the RAT pin of the RF 
unit via the transmit/receive switching relay. The signals then 
go to the 10 BPFs through the approx. 20 dB attenuator cir- 
cuit, the first stage of the first IF trap circuit, and the low 
pass filters (which pass only 500 kHz or less). The signal then 
goes through the second stage of the first IF trap circuit, and 
is mixed with the VCO signal and converted into the first IF 
signal of 45.05 MHz in the first mixer, consisting of Q3 and 
Q4 (28K 125-5). The VCO circuit consists of 021 to 024 
(2SC2668Y) and oscillates in four bands from 45.05 MHz 
to 75.05 MHz. Oscillator frequencies are controlled by DC 
signals from the PLL unit. 

The first IF signal of 45.05 MHz is passed through the MCF 
(F1), which is used in both receive and transmit, and is am- 
plified by the first IF amplifier Q5 (8SK74L). In the second 
mixer, consisting of Q6 and Q7 (28K 125), the first IF signal 
is mixed with the heterodyne oscillator signal (36.22 MHz) 
from the PLL circuit, amplified by Q12 (25С2668Ү) to ob- 
tain the second IF signal (8.83 MHz). The second IF signal 
of 8.83 MHz goes through the gate of the noise blanker. In 
modes other than FM , the signal then goes through the MCF 
(F2) and is fed into the IF unit through buffer amplifiers Q8 
and Q9 (2SC 2668Y). 


1) Selectivity circuit 


Figure 4 is a selectivity circuit diagram. In auto mode, the 
appropriate bandwidth filter is automatically selected accord- 
ing to mode. When an optional filter is used, two filters are 
available. Tables 2 and 3 shows the various combinations 


FM 
from 1010: 


1 8.83MHz IF SECTION 


454 


FMT 
trom IC 10 


455KHz IF SECTION 


When the optional 8.83 MHz filter is connected, the second 
IF signal is then fed from the IF unit into the optional filter. 
In the third mixer, consisting of Q1 and Q2 (3SK73GR), the 
second IF signal is mixed with 8.375 MHz signal generated 
by IF unit's heterodyne oscillator circuit, consisting of Q53 
and 054 (25С2458Ү), and converted into the third IF signal 
(455 kHz). The third IF signal is then amplified by Q5 
(3SK73GR). A diode switch is used to route the signal to 
either the FM or SSB circuits. 

In SSB mode, the third IF signal goes through the SSB cer- 
amic filter (XF3). In AM mode, the third IF signal goes through 
the AM ceramic filter (XF4). In either mode, the third IF sig- 
nal is then amplified by Q7 and 08 (3SK 73GR) and detected. 
In FM mode, the third IF signal goes through the FM ceramic 
filter (XF5). The signal is then sent to the FM IF, IC2 (MC 
3357) for amplification and detection. IC2 also contains an 
FM noise squelch circuit. 

The detected SSB/AM signal is passed through the notch cir- 
cuit, consisting of hybrid IC IC (ВХ 61 24) and squelch gate 
012 (28C2459BL). The signal then goes through the AF 
volume control and is amplified to the appropriate level by 
AF amplifier IC7 (UPC2002V). 


of bandwidth available when optional filters are used. In FM 
mode, the selectivity switch does not operate and a single 
dedicated FM filter is used. Optional filters operate only in 
receive and are separate from the filters used in transmit. 


AUTO SELECTIVITY CONTROL 


from 
ICIO 
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Filter selective 


AUTO MODE 


OPTION INSTALLED 
[sse | though | cet | xe | c | 
| rM | through | — [| moun | — | 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 2 


0.7 dB ог less 
2.0 dB or less 


30 dB ог more with +1 MHz 
[Except spurious! 


Final impedance 2 kQ+10 864 characteristic 


Table 4 MCF (L71-0259-05) (RF UNIT F1) 


Е! Rating 


Ripple 


Insertion loss 


Guaranteed attenuation 


Center frequency fo 8830 КН? + 0.5 kHz 
Pass bandwidth +3 ЕН? or more at З dB 
Attenuation bandwidth + 12 КН? or less at 18 dB 


Guaranteed attenuation ithi 


30 dB or more within fo + 1 
MHz 


[Ripe — [05 dB or less 


Insertion loss 1.0 dB or less 
2.5 КОЗ pF 


Table 6 MCF (L72-0260-05) (RF unit F2) 


a ПШ шш. 


Guaranteed attenuation 60 dB or more 
fat 0.1—1 MHz! 


Spurious (600 700 kHz 


Final impedance 


Input and output impedance 


MANUAL MODE 


WITHOUT OPTION OPTION INSTALLED 
SELECT| 8.83MHz 455kHz 8.83MHz 455kHz 
(ЕГЕ panas [ x» | cH 


м1 
M2 | Through | cri 


XF 1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 3 


Rating 


Center frequency fo 455 kHz 


40 dB bandwidth 7.5 kHz or less 
Insertion .oss 6 ОВ or less 
35 dB or more 


Guaranteed attenuation 
(within 455kHz + 100xHzl 


Input and output impedance 


Table 5 Ceramic filter (L72-0355-05) (IF UNIT CF2) 


Item Rating 
455 КН? 1 kHz 


Center frequency fo 
6 dB bandwidth +6 КН? or more 
50 dB bandwidth + 12.5 kHz or less 


Ripple 3 dB or less 
twithin 455 «Hzz 4 «Hz! 


6 dB or iess 
35 dB or more 


Insertion loss 


Guaranteed attenuation 
iwithin 455 kHz + 100kHz! 


Inout and output impedance 


Table 7 Ceramic filter (L72-0315-05) (IF unit CF3) 


Item Rating 


8.830 MHz 
+50 kHz or more at 3 dB 


35 dB or more at 9.285 MHz 
45 dB or more at 9.74 MHz 


Ripple 1.0 dB or less 


Center frequency fo 


Attenuation bandwidth 


Guaranteed attenuation 


Inout and output impedance 330 2 


Max. voltage (DC) 50 V (Міп.! 
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2) AF notch circuit 


я OHM 


BX7I91- 8518 


(шесі г са mj 


NOTCH OUT 
To AF AMP 012 


Fig. 5 NOTCH circuit 


The hybrid IC1 in the IF unit is an audio notch circuit. The notch frequency is determined by the following two 
Figure 5 shows its equivalent circuit. This circuit forms state- formulas 

variable bandpass filter, also known as a bi-quad filter. The 

notch frequency can be changed using the notch control vari- 1) fuz RG/2z ДАТ + Notch VRER&-RTO-CT-C65........ 51 
able resistor. Since the circuit consists of the hybrid IC, sta- 2) R6-IR12 +R13)=R10-R11.... mE 
ble attenuation characteristics can be obtained electrically and 

thermally. The range of variable notch frequencies is 400 Hz If a variable resistor is used for resistor NOTCH VR, the notch 
to 2600 Hz. frequency can be controlled according to formula 1) 


The notch frequency range is from 400 to 2600 Hz, and at- 
tenuation is from 25 to 50 dB 
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3. Transmitter Circuit Description 


1с4 
MPCIISSHZ 


MIC 


IC6 
AN612 


Q46 
3SK73 


ою, 
3SKIZ2x2 


Q36 937 аз! 
2562459 — 2562603 — ,pcassaL 


015,4 
35кі22к2 


0! 02,3 94,5 
2562075 25С2508х2 25С2879х2 


Е 


Fig. 6 Transmitter circuit configuration 


In SSB, CW, AM, or FSK mode, the transmitter system uses 
triple conversion. In FM mode, the transmitter system uses 
double conversion using PLL modulation 

Audio signals from the microphone are applied to the MIC 
pin (connector (21)) of the IF unit and are separated into SSB 
modulation and VOX signats. The SSB signal is amplified ap- 
prox. 8 dB by IC4 (&PC1158HZ). AFSK audio signals from 
the AFSK IN pin (back panel} are also applied to IC4. 


1С4 functions as a SPEECH processor. Output from IC4 is 
distributed to the MIC GAIN control (front panel] and FM cir- 
cuit (RF unit). In SSB mode, the signal applied to the MIC 
GAIN contro! is sent back to the IF unit (connector (23) МУ2), 
amplified by Q44 (2SC2459), and supplied to the balanced 
modulator ICS (АМ612). In FM ог CW mode, 044 does not 
operate because a cut-off voltage is supplied to its emitter 
via diodes D82 and D46. The signal converted to 455 kHz 


Downloaded by 
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CIRCUIT DESCRIPTION 


DSB by IC4 goes through the SSB transmit switching diodes 
D17 and D18, filter switching diodes 014 and 012, and SSB 
ceramic filter CF1, to obtain the SSB signal. The SSB signal 
then goes through the transmit switching diode D36 and is 
fed into the transmit first mixer, IC6, where the SSB signal 
is mixed with the output from the 8.375 MHz oscillator in 
the IF unit, and converted to 8.83 MHz. in CW or FM mode, 
the carrier signal from the PLL unit does not go through ІС5 
BM or the 455 kHz filter. These carrier signals are applied 
to IC6 via switching diodes D53 and D54. The output signal 
from IC6 goes through the MCF to remove spurious compo- 
nents, and is amplified by the IF amplifier 046 (38K 73) and 
sent to the RF unit. Q46 provides ALC contro! and CW 
keying. 

In the transmitter second mixer, consisting of Q11 and 012, 
(38K 1221, the 8.83 MHz transmit IF signal input to the RF 
unit is mixed with HET oscillator signal (36.22 МН?) from 
the PLL unit and converted to 45.05 MHz signals. The 45.05 
MHz signal goes through D23 and the MCF to remove any 
spurious components. The 45.05 MHz signal then goes 
through D27 and is supplied to the transmit third mixer con- 
sisting of Q13 and 014 (38K 122). In the third mixer the sig- 
nal is mixed with VCO signal (Q21 to Q24) amplified by Q12 
(25С 2668) and converted to the required transmit frequen- 
cy (1.8 to 29.7 MHz}. The signal from the third mixer goes 
through the low pass filters C156, C158, C159, and L89, 
and is amplified by the wide band amplifier Q15 (28C25701. 
The signal then goes through the wide band transformer T19 
and low pass filters C 164, C165, and L90, and is further am- 
plified by wide band amplifier 016 (25С2538). The signal 
from the Q16 goes through the output transformer T20 and 
is used as the drive output. 

In FM mode, the PLL VCO is directly modulated. The audio 
signal from IF unit IC4 (UPC 1 158HZ] is fed into the RF unit 
via the FMI pin. In the RF unit, the audio signal is amplified 
by 036 (2SC 2459) апа 037 (25С2603), and goes through 
the limiter circuit consisting of 038 (UPC4558C) and low 
pass filter circuit, and is sent to the PLL unit via the FMD 
pin. In the PLL unit, the 36.22 MHz VCO is modulated. 039 
125С2603) is a switching circuit to prevent the modulated 
signals from being emitted from the PLL unit in a mode other 
than FM. 

For “S” model radios the output from the RF unit is 
amplified to а 100 W power level by Q1 (25С2075), 02 
and ОЗ (25С2509), and Q4 and Q5 (2SC2879) in the 
final unit. The 100 W output goes through the LPFs which 
differ by bands, and is sent as output to the antenna via the 
AT unit and transmit/receive switching relay. SWR and 
ALC detection is performed at the output of the LPFs. 


1) Antenna tuner 


The antenna tuner operates when the AUTO/THRU switch 
is in the AUTO position and the AT TUNE switch is ON. The 
antenna tuner is driven in the CW mode and power is reduced 
to 50 W by the microcomputer regardless of the mode select- 
ed before the AT TUNE switch was turned ON. The range 
of operating frequencies is determined by a microcomputer 
program, and is from 3.5 MHz to 30 MHz. 


* AT unit operation 

Power transmitted by the final unit passes through the cur- 
rent and voltage detecting transformers L1 and L2 using 
toroidal cores. Current and voltage components detected 
by the transformers are supplied to pins 9 and 13 of IC2 
for wave shaping and their phases are compared by IC3 
HD10131. The output from pin 3 of IC3 depends upon 
the phase of the voltage and current waveforms applied 
to IC3. The signal from IC3 pin 3 is sent to pins 10 and 
15 of buffer IC IC3 HD10125. Output from pins 12 and 
13 of IC3 goes through level shift Zener diodes D5 and 
D6 to control the input circuit of motor drive IC ІС5 
BA6109U2. The output signal is used to drive motor M1 
to adjust the variable capacitor МСТ so that the phase 
difference between voltage and current components is 
reduced. 

The current and voltage components output from the cur- 
rent and voltage detecting transformers is also supplied 
to the voltage comparator IC1 NJM2903D. The compa- 
rator output is used by motor drive IC IC6 BA6109U2 to 
drive motor M2 to adjust variable capacitor VC2 so that 
the amplitude difference is reduced. That is, the phase con- 
trol variable capacitor МСТ is controlled so that the cur- 
rent is in phase with the voltage and the voltage control 
variable capacitor VC2 is controlled so that the amount 
of amplitude difference between the current and voltage 
is reduced (SWR, an SWR of 1 to 1, is obtained when 
the current and voltage are in phase and the amount of 
amplitude difference is 0). VC 1 and VC2 are designed to 
operate independently of each other, but since phase 
difference affects the amount of amplitude difference and 
vice versa, VC1 and VC2 will normally rotate together. 


Forward and reflected waves detected by the filter unit are 
converted to SWR control signals in the SWR arithmetic cir- 
cuit in the control unit and are sent to the ISW pin of the 
AT unit. Since the SWR contro! signels are current wave- 
forms, the signals are converted from | to V waveforms by 
IC8 (0/4) in the AT unit and to obtain the corresponding vol- 
tage mode SWR signals are generated. The SWR signals are 
then fed into the SWR comparator IC8 (С/4). The reference 
voltage pin 9 of the IC8 (C/4) is supplied with a voltage cor- 
responding to an SWR of 1.25 to 1 via a potentiometer. 
Therefore, when the actual SWR value exceeds 1.25, pin 8 
of SWR comparator IC8 (C/4) is H, so the motor drive vol- 
tage control transistor Q5 turns on and the collector of 04. 
is supplied with voltage from pin 14$. The voltage is also 
used to turn the tuning LED cn. The inverted input pin of IC8 
(d/4) is supplied with triangular waves generated by IC7, and 
its non-inverted input pin is supplied with the above SWR vol- 
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waves changing from continuous waves to relatively low duty 
pulses. Q1 is driven by this voltage waveform to control Q2, 
Which is connected to the collector of Q4 in series and mo- 
tor drive voltage is generated. 

If the motor turns too fast, the SWR value will be smaller 
than the motor stop value because of the inertia of the mo- 
tor. As a result, the motor will continue to operate even if 
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св сла 
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УВ 


T5V 


IC8 b/4 


IV Convertor 
ISW O 


Triongutor wove 
generator 


the motor stop signal is sent and the SWR value will con- 
tinue to be greater than the motor stop value, causing the 
motor stop signal to turn off. That is, the motor will not stop 
and it will be difficult to obtain a match. If the motor speed 
is too slow, it will take a long time to satisfy a matching con- 
dition. The TS-440 therefore controls the motor speed ac- 
cording to changes in SWR. 


AT TUNE LED 


Motor drive voltage 


Fig. 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL100 to RL105 
are used to change taps within the range 3.5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperature-sensitive thermistor 
TH1 thermally coupled with final transistor Q4. When tem- 
perature on the surface of Q4 reaches approx. 50?C, the fan 
start comparator Q9B operates (H level), causing O8 to turn 
on to operate the fan. During operation of the fan, tempera- 
ture protection comparator ОЭА is at a L level, so the tem- 
perature protection circuit does not operate. 

When temperature on the surface of Q4 goes down to 45°С, 
the cooling fan turns off. 


Comparator 
output 


H 


— 
Temperature “С 
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Fig. 8 temperature protection Operation 


* Final temperature protection circuit 
When the temperature of the final transistor Q4 rises up 
to approx. 80°C, the temperature protection comparator 
ОЗА turns on ІН level), 01 in the filter unit also turns on, 
and a minus DC voltage is supplied to the ALC line, reduc- 
ing the transmitter output to zero. (The TS-440 does not 
return to a receive state.) When the temperature of the 
final transistor Q4 falls to approx. 70°C, the protection 
circuits turns off allowing the transmitter to operate again. 


* SWR protection circuit 
When antenna VSWR is bad, or the reflected wave is too 
large, because the auto antenna is tuning for example, 142 
and L43 detect the state and its output is rectified. The 
rectified signal is then amplified by Q2 to control the ALC 
voltage so that drive power is reduced. As a result, load 
on the final unit is reduced. 


* SWR automatic arithmetic circuit 

The TS-440 uses the automatic arithmetic circuit in the 
AT-250. The forward wave voltage Vsr and reflected 
wave voltage Vsa from the filter unit are fed into the ana- 
log arithmetic circuit of the switch unit, and used to set 
the voltage level of IC8 pin 2 (5 V + Vsn/Vsr). Output vol- 
tage from the pin 2 is shifted by IC5 to move the needle 
in the SWR meter. 

IC5 contains a level shift/meter amplifier and an auto tuner 
V-I convertor. IC7 contains a square wave generator and 
а voltage comparator. (C8 contains an integration circuit. 
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Vsr is compared with voltage from IC8 pin 6 (5.5 V). 
When SWR increases, Vsr lowers and the voltage level 
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- 
tored. The triangular wave is compared with the wave 
from IC8 pin 8 and output. The triangular wave is con- 
verted to a square wave by IC10 and sent to switch Q3 
and Q4. This voltage is used as the SWR control voltage. 


3) FULL/SEMI BREAK-IN and VOX circuits 


STAND-BY SW 


) CONTROL 
KEY CIRCUIT 


MIC 
vox 
CIRCUIT 


MICROPROCESSOR 


Output voltage from IC8 pin 2 consists of the voltage com- 
pared with Vsr/Vsr and + 5 DC voltage. It is distributed 
to IC4 the level shift/meter amplifier to move the needle 
in the SWR meter and IC5 the V-! convertor to control the 
АТ440. 

VR14 is used to adjust the SWR meter ZERO point. 
VR13 is for SWR meter adjustment 


RL TXB АХВ 


STAND-BY 
CIRCUIT 


CONTROL. 
POWER SUPPLY 


р Fig. 9-1 FULL/SEMI BREAK-IN block diagram 


When the standby switch, the key, or the VOX switching 
transistor are activated, a ground is applied to the input pin 
of the control circuit, which causes a standby signa! to be 
fed to the microprocessor to determine if a valid transmit con- 
dition has been met. When that condition has been met, the 


KEYING 
STAND-BY 
VOX 


standby circuit in the IF unit will be turned on. 

A keying signal is generated by the control circuit, whenever 
the key is depressed, to control the keying circuits in the IF 
unit. This keying signal is also used as the transmit/receive 
signal during break-in operations. 


O KEYING (FULL) 


о CONTROL(FULL) 


о KEYING (SEMI) 


CONTROL(SEM1) 
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FULL BREAK-IN 
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Fig. 9-3 FULL/SEMI BREAK-IN timing chart 


The above timing charts show the timing for standby and 
keying signals. 

When an input from the CW key is supplied to point À as 
shown in the above figure during full break-in operation, 
the one-shot multi-vibrator and gate circuits generate con- 
trol (full) and delayed keying (full) signals. After the fun- 
damental timing signal, RL (12V) for reception and 
transmission rises, the keying wave also rises, and when 
the key is off, RL falls according to the preset time 
constant. 

Semi-break-in operation is synchronized to VOX. When a 
signal is supplied to point A, the VOX delay time multi- 
vibrator determines the VOX time constant. The input sig- 
па! is converted to a keying (semi) signal by the gate 
circuit. 

These keying semi/full and control semi/full signals are 
converted to appropriate break-in VOX mode signals us- 


ing the slide switch. The control signal is checked by the 
microcomputer to see whether transmission is to be per- 
formed. The control signal is then used to switch CRL in 
the IF assembly unit and generate RL (12 V). TXB (trans- 
mit В+} (8.8 VI is generated, synchronized to RL. The 
receive control signal RXB (receive B+) (8.8 V) turns 
on/off, synchronized to the inverted TXB signal, that is, RL. 


12у 


Fig. 10 STANDBY keying timing chart 
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4) Speech processor 


IC4 in the IF unit functions as the first stage microphone am- 
plifier or audio speech processor. When the processor switch 
is off, IC4 functions as a 20 dB microphone amplifier. When 
the processor switch is on, IC4 functions as an up to 40 dB. 


PROCESSOR OFF 


gain amplifier with ALC. When the processor switch is on, 
8 VDC is supplied to the base of the gain adjustment switch- 


ing transistor, Q41, driving the feedback amplifier. 
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Fig. 11 


4. PLL Circuits 


Theory of PLL circuit operations 


The TS-440 PLL circuit uses a reference frequency of 36 MHz 
and consists of five PLL loops covering the range of frequen- 
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit 
has an IF shift function which is implemented by inserting 
carrier frequencies between PLL loops. The PLL loops include 
a carrier circuit PLL loop and an HET circuit PLL loop which 
generates a constant frequency of 36.22 MHz. Frequency 
division for these PLL loops is controlled by the microproces- 
sor. In all PLL loops phase comparison is made using the refer- 
ence frequency fsro (frequency control using a single crystal 
oscillator). 

Figure 12 is the PLL circuit block diagram. 

The reference frequency {fsm} is generated by а 36 MHz 
crystal oscillator and 021 (25С2787). Reference frequency 
signals are fed into the main loop's IC11 (SN16913P) via a 
buffer consisting 022 and 023 (25С2668). The signal is also 
fed into IC13 (8М745112) via a buffer consisting of 024 
(25C2668). In 1C13, the signals are frequency divided to 
denerate а 9 MHz sianal. The 9 MHz sicnal is used as the 


* PLL5 

PLL5 consists of IC18 (MN6147) and its associated loop 
components. УС05,036 (25K 1924), is locked at a fre- 
quency of 36.22 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC 18, where the signal is divid- 
ed by 1800 (450 in FM model to generate a 5 kHz (20 
kHz in FM mode) signal used for comparison. VCO5's out- 
put signal is supplied to IC 18 pin 16 via 037 (25С2668), 
where the signals are frequency divided by 7244 (1811 
in FM mode). The phase cf the signal is then compared 
with that of the 5 kHz (20 kHz in FM mode) signal by the 
phase comparator and the VCOB oscillation frequency is 
locked. Frequency division data is supplied by digital unit 
{DAO to ПАЗ and CK4}. 

As described above, the dividing ratio used varies depend- 
ing on which mode the TS-440 is in, FM mode or SSB. 
This is because the apparent time constant is increased 
without changing the active LPF constant so that the PLL 
signals can be modulated easily and reducing distortion 
during FM transmission. In modes other than FM, the 
amount of frequency shift due to mechanical vibrations 
is reduced because the apparent time constant is reduced. 
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Fig. 12 PLL circuit block diagram 


° PLL4 


PLL4 consists of IC1 (MN6147) and its associated loop 
circuit. VCO4, ОЗ (2SC 2668), is locked at a frequency 
of aproximately 91 MHz, which differs depending on the 
operational mode. The 9 MHz reference frequency is ap- 
plied to pin З of IC 1, where the signal is divided by 1800 
to generated the 5 kHz signal for frequency comparison. 
The output of VCO4 is supplied to IC 1 pin 16 via buffer 
amplifier Q4 (2SC 2668). In IC1, the output is divided by 
an appropriate division ratio (18200 or so) which differs 
depending on the mode. The phase of the signal is com- 
pared with that of the 5 kHz reference signal by the phase 
comparator and the VCO4 oscillation frequency is locked. 
Frequency division data is sent from the digital unit (DAO 
to DA3 and CK3). 

The output from PLL4 goes through buffer amplifier Q5 
(2SC2668) and is divided by 20 in IC2 (M54459L). The 
signal is further divided by ten in the carrier circuit of СЗ 
(SN74LS90N) and then fed into the IF unit as the carrier 
signal via the LPF, and buffer Q7 (2SC2458) and O8 
(25С 1959). In AM or FM receive mode, Switching circuit 
Q6 (2SC 2458) operates when ап SFT signal is sent, and 
as a result, IC3, Q7, and Q8 are stopped to cut carrier 
signals. 

The PLL4 output signal also goes through the LPF and 
buffer amplifier Q9 (25С2458) and is fed into the mixer 
in the main loop, where the signal is used to form the dig- 
ital VFO signal. As a result, the operating frequency does 
not change even if the carrier frequency is chanaed which 


rier point adjustment. In SSB, CW, or FSK reception mode, 
the may be shifted +/- 1 kHz or more and the carrier 
point can be adjusted in the range from — 400 Hz to + 350 
Hz. 


PLL3 


PLL3 consists of IC4 (MN6147) and its associated loop 
components. VCO3, 012 (2SC2668), is locked in the 
range of 99 MHz to 103.995 MHz. The 9 MHz reference 
frequency signal is supplied to pin 3 of IC4, where the sig- 
nal is divided by 1800 to generate the 5 kHz signal for 
frequency comparison. The output of VCO3 goes through 
buffer amplifier 013 (25С2668) and is applied to IC4 pin 
16. In IC4, the output is divided by L and the phase of 
the signal is compared with that of the 5 kHz reference 
signal by the frequency comparator, and VCO3 oscillation 
frequency is locked (in 5 kHz steps). The division ratio, 
L, is supplied by the microprocessor, in the digital unit, 
(DAO to DA3 and CK2). L is in 1000 steps (19800 to 
20799) corresponding to 0.00 kHz to 9.99 kHz. In CW 
receive, in order to obtain 800 Hz beat signals in the oper- 
ation frequency display, the L is shifted — 80 (19720 to 
20719) and when RIT/XIT operates, the L is changed so 
that fvco is shifted +/- 1.2 kHz or more. In AM or FM 
mode, the L is shifted by 10 steps to change fvco by 100 
Hz steps. 

Output from PLL 3 goes through buffer amplifier 014 
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into pin 2 of MIX5 IC7 (SN16913P) via the LPF. In MIX5, 
the signal is mixed with the signal generated by PLL4 and 
goes through the BPF to generate a signal in the range of 
6.53 MHz to 6.6301 MHz (in 100 Hz steps). The gener- 
ated signal is supplied to pin 5. 


PLL2 

PLL2 consists of IC9 (MN6147) and its loop circuitry. 
УС02, 018 (2SC 2668), is locked in the range of 58.25 
MHz to 53.2501 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of СЭ, where the signal is divided 
by 450 to generate a 20 kHz signal for frequency com 
parison. VCO2's output goes through buffer amplifier 019 
{2SC 2668), and is fed into MIX4 pin 2 and mixed with 
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The 
mixed signal then goes through the BPF to obtain 64.78 
MHz to 59.88 MHz signal (n 100 kHz steps). The 
64.78 MHz to 59.88 MHz signal is fed into IC9 pin 16 via 
buffer amplifier 015 (25С2668). In IC9, the signal is divided 
by M, and the phase of signal is compared with that of the 
20 kHz reference signal by the phase comparator, and thus 
MIX4 output is locked (in 100 kHz step). The division ratio M 
is supplied from the digital unit (DAO to DA3 and CK1), and is 
in 50 steps from 3239 to 2994 corresponding to 
0.00 MHz to 0.49 MHz. 

The output from PLL2 goes through buffer amplifier 020 
(25С2668) and is divided by ten in IC10 (M54460L). Via 
the LPF, the signal is fed into pin 2 of MIX3 IC11 
{SN16913P}. The frequency of the signals depends on the 
values of L and M, and is in the range of 5.825 MHz to 
5.32501 MHz (10 Hz step). 

VAT in MIX4 circuit is used to suppress spurious outputs 
from the mixer. It is necessary to prevent PLL2 from be- 
coming unlocked. 

Signals generated by PLL2 and the 9 MHz reference fre- 
quency are mixed in MIX3. The mixed signal goes through 
the ВРЕ, and is further mixed with fi, in MIX2 IC12 
(SN16913P) on the IF unit. The output from MIX2 goes 
through the BPF to obtain 38.55 MHz to 39.04999 MHz. 
The signals are then mixed with the output from the final 
VCO oscillator in MIX1. 


PLL1 
The last PLL loop, PLL1, consists of IC 17 (МВ87006} and 
its loop components. In IC 17, frequency division for refer 
ence and comarison frequencies is set by serial date (SO, 
SCK, and LE}. When an external prescaler is used, IC17 
has a modulus control function for configuring the pulse 
swallow counter. 

The VCO oscillator output from the RF unit goes through 
026 (2SC2668) in the PLL unit and is fed into MIX 1. The 
mixed signals go through the BPF, and they are then am- 
plified by buffer amplifiers Q27 thru Q30 (2SC2668), 
shaped by IC15 (SN74S10N1/3), and fed into IC16 
(WN74S112N! 1/3, or 1/2 prescaler. Basically, IC16 is а 
two-level FF circuit and functions as a 1/4 divider. But, 
when IC 17 of the PLL unit sends control signals, to IC 16, 
IC16 functions as a 1/3 or 1/2 frequency divider in con- 


The 9 MHz reference frequency signal is supplied to pin 
1 of IC17, where the signals are divided by 18 to gener- 
ate a 500 kHz signal for frequency comparison. Signals 
fed into IC 17 pin 8 via MIX1 and the buffer amplifier are 
divided by N. and the phase is compared with that of the 
500 kHz reference signals by the phase comparator. The 
signal then goes through the active LPFs 031 to 033 
(2SC 2459) and is fed into the RF unit as VCO voltage sig- 
nals to control the variable capacitor of the final VCO. The 
frequency divider N covers the full range of operating fre- 
quencies from 30 kHz to 30 MHz (500 kHz step), and it 
has 61 steps of frequency division data supplied by the 
microprocessor in the digital unit. 

The last VCO signal in PLL1 therefore depends on the 
values of L, M, and N, and it is in the range from 45.08 
MHz to 75.05 MHz (10 Hz step). М is expressed as 
follows 


N=PNo-A 
{No >A) 


P: Prescaler module value 
No: Programmable counter value 
А: Swallow counter value 


PLL IC contains No and A. 

The last VCO unit is contained in the RF unit and consists 
of four VCOs, each handling one portion of frequencies 
from 30 kHz to 30 MHz. The appropríate VCO is selected 
by the microprocessor according to band information from 
the digital unit 


* Unlock 
If a PLL loop enters a unlock state, the output on the UL 
pin becomes L. This L signal is sent to the digital unit to 
stop the microprocessor. 


* 500 kHz marker signal 
The 500 kHz reference signal for frequency comparison 
is supplied from IC 17 pin 13, and it is used as the marker 
reference signal. 


5. Digital control circuit 


The TS-440 digital control circuit uses an 8-bit CPU (78001 
which does not contain ROM, and has a 16K ROM (27128) 
and a 2K RAM (8418) outside the CPU. A common bus used 
for data exchange between the CPU and RAM, and between 
the CPU and ROM and is also connected in parallel to the 
two 8255's for extended ИО and an 8251 for interface to 
a personal computer (option). To transfer data to or from an 
appropriate IC, the CPU uses the WR ог RD signal, 
and the chip select signal from the 7415138 

The display is dynamically controlled by software, and con- 
sists of 13 digits and nine segments. The 13 digit and seven 
segment signal is driven by the high voltage resistive buffer 
163001, and the other two segment signals are driven by a 
transistor. The 7800 transfers data serially. The clock signal 
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pulses and U/D signals from two clock signals which are 90° 
out of phase with each other, and sends the pulses and sig- 
nals to the 7800. A clock pulse interrupts the 7800 and a 
U/D signal causes the 7800 to perform a count up or down 
Operation for each step. If fast rotation occurs, the 7800 
Processes several steps of PLL data at one time. 
Voltages from the RIT and IF shift VRs are converted from 
analog to digital by the A/D convertor IC (4052) and fed into 
the 7800. The voltages are used to drive the display and are 
reflected in the PLL data. 

The digital control circuit contains two 8255's for extended 
ИО. The 8255 in control unit A is an outputonly element and 
the 8255 in control unit B is an inputonly element for key 
Scan and static data. The output 8255 emits VS-1 signals, 


RIT IF-SHIFT 


Mopping contro! 
Sw?4cSi3e 


PLL data for the 6147, clock signals, and 1 MHz LED data. 
The input 8255 receives key scan data such as panel switch 
data and DIP switch data for CAR compensation. It also 
receives static data which cannot be entered as a portion key 
scan data. 

The 7800 outputs four bits of band and mode information 
(11 bands in the frequency range from 30 kHz to 30 MHz). 
Each time the 8251, used as the interface to a personal com- 
puter, receives one byte of data, the 7800 is interrupted and 
reads the data from the 8251. The 7800 analyzes any com- 
mand in the data. In response to the command, the 7800 
controls setting or writes data to the 8251 as required. The 
8251 serially sends one byte of data including a start bit, Syn- 
chronizing to a 4800 Hz clock signal. 
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Fig. 13 Control circuit block diagram 
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a. ` 1. Encoder 

m x Тһе TS-440S uses an optical encorder. Two different clock converted into clock pulses (250 pulses/rotation x 4) and U/D 
P 3 signals from the encoder are 90?, out of phase with each signals indicating the direction of rotation by the 4011 and 
id 3 other. This phase difference is not adjustable but depends 4030 and fed into the 7800. Figure 15 is a timing chart for 
3 4 on the precision of the module. The two clock signals are clock pulse and the U/D signal transmitted to the 7800. 
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Fig. 14 Encoder circuit 
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Fig. 15 Encoder waveform timing chart 
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2. Digital display 


FIP digit and segment signals are driven by the 6300 but 
decimal point and red character signals are driven by a tran- 
sistor. 8 V is used to increase the brightness of red charac- 
| ters. The 7800 sends display data serially at 1 MHz, but the 
| clock signals are divided by two (БОО kHz) in the 4080 and 
fed into the 6300. Figure 16 shows how the frequency divi- 
sion is accomplished. The 7800 sends data from its SO pin 


IC3 
TC40I3BP B/2 


3. Key scan input 


The key scan input block sends key scan signals (negative 
pulses) from its 8255 (IC53) port C in the order of CO to C7 
(C6 and C7 are output only once when the POWER switch 
is turned on). When a matrix crossing point switch is on, its 
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Fig. 16 Digital circuit 


CLOCK 2 


(pin 28) and a clock signal from its SCK pin (pin 26) at ap- 
prox. 1 ms intervals. After the 7800 has sent 8 bits of data 
five times, the 7800 sends a negative enable pulse from port 
B5 (pin 46). When a decimal digit goes on, the 7800 sets 
port C4 to L and when a red character goes on the 7800 
sets port C3 to H. 


20bit Serial shift resistor 
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corresponding bit in the 8255 port A is L to enable the switch 
to be identified. Figure 13 shows the matrix. Key scan S6 
and S7 are provided for the extended function using diodes. 
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4. Static input 
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7800 (ІСІ) 


со [Encoder U/D signal 
C2 |Unlock signal 
07 |4052 (С: Display) 


“H” when UP 
“L” when unlock 
A/D convertor data 


8255 (C53) 


BO Lock switch 
B2 AT switch 

83 MIC UP switch 

B4 МІС DOWN switch 
B5 | PTT switch 

B7 | VS-1 busy signal 


“L” when switch on 
"L' when switch on 
“L” when switch on 
"L' when switch on 
“L” when switch on 
“H” when VS-1 busy 


Tabie 11. 


5. A/D convertor input 


Voltages controlled by the RIT and IF shift VRs are applied 
to the 4052 (1C2: Display). The 4052 has four analog inputs: 
АО (С2 pin 4) is connected to the IF shift VR, and А1 (рт 
5) is connected to the RIT VR, the other two inputs are not 
used. When reading IF shift data, the 7800 sets port C5 to 
O and selects 4052 AO. As a result, the 3255 sends a posi- 
tive pulse from port BO to reset the 4052, and the 7800 
sends nine positive pulses from port C6, and port C7 receives 
data. When reading RIT data, the 7800 sets CO from the 
4052 to H and thereafter performs the same operations as 
when reading IF shift data. 
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A/D converter Input 
Fig. 17 A/D convertor circuit 


6. AT control 


When the AT switch is turned on with the AUTO/THRU 
Switch in the AUTO position, 8255 (IC53) ports B2 and B5 
go on. When the 7800 knows that the AT switch is on via 
port B2, it will enter the CW-mode, and sets port A2 to H 
and АО, A1, and A3 to Аб, and B4 to L, and transfer а pow- 
er down signal. The 7800 then knows that the PTT switch 
is on via 8255 port B5, and sets port A6 (transmission con- 
trol signal) to H, enabling transmission. However, if the select- 
ed frequency does not allow the 7800 to prepare for 
transmission, 7800 port A6 remains L and the 7800 will not 
enable transmission. When the selected frequency is 1.9 MHz 
or less, the 7800 will not enter CW mode nor send a power 
down signal. 


7. LED output 


Depending on the mode, the 7800 makes the 8255 (IC2) 
send M, SCR, 1 MHz, and lock LED signals from ports 84, 
B5, end B6. When the LED goes on, these ports are L. 
When the mode LED is on, 7800 ports AO to A5 are H. AO 
to АБ correspond to LSB, USB, CW AM, FM, and FSK respec- 
tively. Mode LED output is used as mode control signals in 
the IF unit. 


8. VS-1 (option) 


When the voice switch is turned on, an address correspond- 
ing to the instruction (numerical data) entered is sent from 
8255 (ІС2) ports AO to A4 and a positive start pulse signal 
is sent from port A5. The VS-1 sends busy signals (H) to 
8255 (1С53) port B7 while the voice switch is on. After the 
voice switch goes off, an address corresponding to the next 
instruction and a start signal are sent. 


9. „PD 7800 reset circuit 


The 7800 reset circuit is used to initialize the 7800 when 
the POWER switch is turned on. This circuit supplies a reset 
pulse to the 7800 after the clock is supplied to the 7800 sys- 
tem clock input, X1 (рт 31). Since IC3 remains on until 
PST520D (СЗ) pin 1 reaches 4.3 V, C10 is not charged, ena- 
bling a reset signal to be supplied. When pin 1 exceeds 4.3 
V, IC3 goes off, causing C10 to charge via R2 and R3 and 
the reset signal is removed. 


CIRCUIT DESCRIPTION 


Fig. 18 Reset circuit 


8255 (1C) 
Port 
B4^.B7 


10. PLL output block 


The PLL output block controls five PLL loops. The 500 kHz 


step PLL loop uses an MB87006 and the other PLL loops use 
MN6147s. 


The M387006 has two dividers: one for the PLL reference 
frequency and the other for a swallow type counter. Frequen- 
cy division data for the reference frequency is sent only one 
when the TS-440 power is switched on. 


The MN6147 uses the PLL data format shown figure 19. 


Fig. 19 MN6147 PLL data 


Since the MN6147 has latches as shown in Figure 20, only 
data following a change is output. GO data can be any data 
since it is used to transfer G2 and G7 data to the G8 latch. 


11. Other outputs 


RL output (7800 port A6) 

This output signal controls transmission. When transmitting, 
this signal is “H”. 

BZ (Buzzer) output (7800 port A7) 

This output signal makes the BZ circuit active. When this sig- 
nal is “H”, the oscillator circuit operates. 

RESET output (7800 port B7) 


This output signal resets the two 8255s and 8251 (option). 
SBK output (8255 (1C2) port A6) 

This output signal switches the RF unit to prevent noise due 
to PLL siwtching. 

MT output (8255 (IC2) port A7) 

This output signal controls the AF output to prevent noise 
due to PLL siwtching. 

SCH output (8255 (1C2) port CO) 


This signal controls the sub audible tone encoder. The sub- 
tone is activated whenever a transmit frequency in M-CH 
90-99 has been selected, in the FM mode. A logic H acti- 
vates the encoder. 


12. CAR compensation DIP Switch 


This switch is used to compensate the absolute frequency 
characteristic of the 455 kHz filter. The characteristic can 
be compensated within the range of — 400 Hz to + 375 Hz. 
LSB and USB can be compensated separately. When LSB is 


Promnancataond ЕСМ ... o |. й 


ММ6147 


Table 12 


When all bits are off, — 400 Hz is supplied for compensa- 
tion. When no compensation ie raniirad his. аа - 


19-4405 
CIRCUIT DESCRIPTION 


13. Band information generation circuit (in the RF Band information 7800 PBo — 3, B3B2B1Bo 
Hz unit) 
se : Band information from the control unit is sent to connector 
š 15 of the RF unit. Band information signals BO to B3 form 
ce 1 a BCD code in which BO corresponds to LSB. Q4D 
n- "| (М7415145Р) is used to convert data from BCD to DEC, and 
ne 1 it generates control signals for ten of the 11 bands. Control 


signals for the remaining band (25.5 MHz to 30 MHz) are 
generated in the AND circuit consisting of D57, D58, and 

9. 046. These contorl signals go through the current buffer con- 
sisting of Q41 to Q45 (M54561P and 2SA562Y), and are 
OR'ed by diodes, as required, and sent to AT unit, filter unit, 
CO, and АМТ BPF, as shown in Figure 21. 


Table 13 


(5) вз B? BI во Bv Q45 


MS 


Ф 
Ri 
= A 


B 
з He 
058" 1 

2 Із = 


4 


040 М7415145Р BCD — DEC 


(2)| 287 (25.5~ 30! 
umb 247 [22^ 25,5) 


25.5 ~ 30 


To ATu 


С) | гт (14.5522) 
(— (2)| 14т (10.57 14.5) 
=E (5) | зото 7.5 ~ 10.5) 
Ян (а) | эт гв w~ ?.51 


т 6 5 a 3 ? 


041 М5456ІР Buff Y 


02! | 67.05 ~ 75.05 


Ж N N 
m= @ 
> 
D tO гав (22~ 301 
[— — ова || (2) 2ir {14.5 ~ 22) 
(а) | 7F (475 9 Fiferu 
122 ~ 30) 


ml > ПП 
ШИЛЭН Бан нв ү онла 
(6)| zr  ue-25 
ES bus ~ 67.05 
(14.5-22) 
Q 


rr 
К У! У QI 
> 
I 
I ов 
» 
І 
I | 019 923 (2.55 ~ 59.55 
> » (7.5~ 14.5) 


Ó 
| Ó 
ЖЕ SE 75. 
ог 24 
к > © зарн 52.55 


T 
0 
(O ~ 7,5) 


VCO SW VCO 


6 
6~ 7.5 
7.5~ 10.5 


10.9 —14.5 
14.5 — 22 


0.1- 0.5 
0.5--1.6 
1.6~ 2.5 
2.5- 4 


CIRCUIT DESCRIPTION 


14. Mode control signals 


| Transmit/receive mode signals are generated by IC10 in the 
| IF unit. IC 10 is a hybrid ІС containing five pairs of PNP tran- 
sistors and diodes. 
Figure 22 shows its equivalent circuit. When the mode sig- 
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6 


BX6124 
15 Al 


FMB 
AMB 
RYB 


15. Expand function 


Control unit (X53-1450- 11 ) 


Mode beep tone Morse 
| 10Hz display OFF 
| | Memory protect OFF 
Е, CW shift 800Hz 
| М 24 TX № 


W 18 TX 


Table 14 Expand function 


| 


to 10, the voltages of control pins 16 and 17 change. Dur- 
ing reception, these signals change to SSR, CWR, RYR, AMR, 
and FMR. During transmission, these signals change to SST, 
CWT, RYT, AMT, and FMT. 


с 
= = 5 9 
o o ә n 
оа фе ог 45. 8Х6124 _ 


RL 


CwB 
ssa 


0:5:0ТС114Е5 


Fig. 22 Mode control circuit 


Single tone 
ON 
ON 
400Hz 
Yes 
Yes 


Jur- 
MR, 
ST, 


16. Semi-self test function 


Semi-self test is started by turning the POWER switch on 
with the [4] (AM) and T-F SET switches pressed. 


This test provides a method of testing the TS-440 digital 
system in a shorter time during production or servicing. The 
test enables the following: 


1. Circuits which are difficult to test during program execu- 
tion to be tested easily. For example, dynamic data can 
be ouput as static data. 

2. Items on which information is held only by the CPU and 
is not available to the user to be tested. 


TEST NO. LIST 


Condition 


a. Approximately threshold level input 
b. Incorrect input due to input pin fault 


Operation procedure 


- 


. POWER SW OFF 

2. The power switch on while pushing switch [4] (AM) and 
switch T-F SET 

3. The test number has starts from “0” to “56” and END 
when turn the VFO knob clockwise. 
Operation chart shows as follow. 

4. To reset SEMI-SELF TEST function, Power switch OFF. 


Condition 


0 Start All Fip's light's 

р All Fip's light's (Segment) 
2 All Fip's light's 

3 А! Fip's OFF (digit) 

4 Each digit lights G1 

5 a G2 
6 s G3 
7 Ш G4 
8 

3 


ji G5 
Е G6 


o | d G7 


H | = G8 

12 * G9 

13 ” G10 
м | " G11 
15 27 G12 
16 Ы G13 
" | BZ ON 

i8 | BZ OFF 


19 Mode LED all ON 


20 | ^ ай OFF 
21 | RL =H" 

22 Рх 74,4% 

23 | BAND ай-“Н” 


24 » all = “L” 
25 PD = “H” 


26 - 2919 
21 ENF = “Нн” 
28 e = “L” (immediatly) 


29 | ENP ="H" 
| = “L 


3| | RES = “H” 

32 = 

33 | CO =H’ (A/D) 

м 1 =) 

35 АХ z'"H"(") 

36 o e =") 

37 8255 Port A all = “H” (IC2) 
38 | У all -"L'" (r) 
39 8255 Port Ball 2"H'" (,.) 
40 бе ap ="L" (o) 


41 | 8255 Port C CO- C3- “H” (59) 


C4~C7="L" 

42 i CO~C3="L"' (+) 
C4~C7="H" 

43 8255 Port C all = ''H'' (IC53) 

44 | did " als“ L” (2) 

45 LOCK,PTT,MIC,U/D, AT, VS-1(BUSY)check 

46 [SIMPLEX] VS-1(BUSY)check 

47 Key scan inport check 


48 | TÎ (LSB), [6], V/M, VOICE (check) 
49 [2] (USB), 7] ,M/V,RIT,A/B (check) 
50 | [B] (cw), (8. ,5САМ,ХІТ,ӚРНІТ (check) 


| 


5 [4] (АМ), [9], MIN, T-FSET,A = B, 100L 2001 4001 ( » ) 
>, Ф. D 


52 | 5 (ЕМ), 11,(Е5К),СІЕАВ, 1MHz, 251 501 250 500 LT 
т.Ф.@.Ф@ 


53 | ENT,DOWN,UP, 1000 2000 4000 
(B. GY, 10 


56 END 


13-4405 


SW Monitor 


Display changes by TEST number 


If the display changes from '' / 


| | | 
| | | | 
V M | | VOICE | 
| А 8) 
| | 1 | | | | 
49 2] | Ей M= V RIT | A/B | 
USB - | | | = | | 
| 
50 G | Bl | scan мт | | SPRrr | | 
cw | I | | r 4 _ ] _ | + 
5 [4] | 79] | мам | T-FSET | А-В | 1001. | 2001. 400L 
AM | | | 4 | ® | 9 | « 
| | 
52 [5] | | | амн; | 251 | 501 | 250 500 
Ф Ф Ф 7 
== en | 
| | | 100U | 2000 | 400U 


ж 


% 
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"1402 "һу operate the key in chart then function working properly. 


5М7415138Н (Control unit IC51) 


АРОТВОО 


e 


SEMICONDUCTOR 


Enable Inputs 


dete 
outs 


+5 


мвм27128 Pin20 CE 


208255 (1653) Ping 


2208255 (IC2) Pin6 


15-445 


МВ8418 
2РО8251 Pini! CS 
TRUTH TABLE 
Ж Input 2 Output 
Enable қ Select 

G | G с 8 | A Ys Yi Y; Y: Y: Ys Ys Y: 

x H ж х x H H H H H H H H 

L B x | x x H H H H H H H H 

H £ L. L L L н H | M H H H | H 

H k L L H H С H H H H H H 

H L L H £ H H L H H H H H 

H L Ë H H н H H L H H H H 

Hj L H L L H H H H L H H H 
| H L H L H н н H H H L H H 

H L H ^H L нэ н H H н H L H 
| н L H нэ H H H H H H H H £ 


Note: 


Т. G2 =б2А € G;B. 

2. H: High level 
L: Low level 
XH" or ^L" 


са 15-4405 


SEMICONDUCTOR 


TC4013 (Display unit IC3) 


TC4040BP (Control unit IC55) 


RESET (ро 


TC4069BP 
(Control unit IC4) 


{TOP VIEW) 
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15-4405 


SEMICONDUCTOR 


MB4052 


7800 


IF SHIFT 


air 


‘Comparator 
Resistor 


8255 (IC2) 
5 — ** 


MB4052 Pin Description 
10 Signal Pin Functions 


Pin No Pin Name Symbol e unction 
2 Range expander Ex. 2 | Analog input pin for expanding the range. 
input Ex. 1 | Analog output pin for expanding the range. Connect to any pin from АО to АЗ. 
3 Range expander |Ву using Ex. 1, Ex. 2, the range is expanded to the х4 range. 
output | 1 
4-7 Analog entrance Ac - As [4 ch analog input pin. Channel 1 is selected by channel select input CO to C1. 
9 Channel select input | Со | The input pin to designate the analog input channel for A/D converter. This signal is latched 
10 2h 2126 [et the trailing edge of CS _ 
11 Chip select input CS |This is the chip select input pin. When CS is inverted from “1” to "07, A/D converting 


starts and data output is enabled. After A/D converting is over or when an interrupt is re- 
quired, set the CS back to “1”. 


12 АО convertion АОС | This is the clock input pin for A/D convertion input to the comparator register sequentially. 
clock CLK |Convertion speed is determined by the clock speed. in the case of 8-bit, approx. 10 clocks 
А _ will be needed. However, it is not necessary that the clock period be fixed. Ñ 
Data output DATA |This is the open collector to output the result of A/D convertion. The data is output in the 
OUT | order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and 
the stop bit, synchronized with ADCCLK. = 
14 Range select input | RS | This is the input pin for selecting the voltage range of analog input. The VFS = Усс1/8 range 


is selected at 0”, and the range of FVS - Vcc,2 is selected at 17. During convertion, 
hold this pin to 207 or 717 


| ! Analog ground AG | Ground terminal 
! 8 Digital ground 0.6 
i 15 Power supply pin 2 | Vec2 |When driving with 3.5 to 6.0 V of power, connect Усс, and Vcc; to each other, and apply 
i 16 Power supply pin 1 | Vee, |the power voltage to them. 
| | When driving 8 to 18 V of power, apply the power voltage to Vcc;. At this time, the 5 V 
! stabilized voltage is output to Vcc, and approx. 10 mA current can be supplied externally 
! to the IC. 
When either 3.5- 6.0 V or 8- 18V power is used, Vcc, is the reference voltage for A/D 
convertion. 
MAD 3 
бое < Range select Wiring example when expanding the range 
с | С Selected Ch ‘onvertion vol- Analog input 
tage range 
0 m ge rang 
9 1 
і 
| 175126 
© f i 


vai On vee ха 


mm 
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18-18 
| SEMICONDUCTOR 


MB8418-LP20-GRA (Control unit IC50) 


Memorial 
Alley 
128 хї6х 8 


Ad 1/0 gate 
column decoder 
170 buffer 


Address input ——— 


10 
*5V — 1/0 Dato — 


10x 


4 Downloaded by 
| RadioAmateur.EU 


Doto output 
+15V 


hip enable 


HSV Prog 


131072 bit 
(512 x 256) 


Memorial 
ally 


SN74LSI38 
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Cuneus | Data wou 
an 


Power (1.5 V) 


Pin name 


w 


тэ tert алад Атты, 


ers eene 


13-4405 


SEMICONDUCTOR 


47 (IF unit IC2) 


НА 
nes m 
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13-4405 
SEMICONDUCTOR 


pPC1158H2 


Input  M.F.B. Output GND ALC ALC vec 
Output Input 


2 3 5 
N.F.B. Output ALC Output 


Pin connection 


[m [ rasa I Pn | ры | 
i ша оя Г аи. 
з | 7 | ? | ve | 
[4 j| «e || 


uPC2002V (IF unit ІС?) 


Power D 
voltage 
protection 
12345 


: Input 

: NFB 

: GND 

: Output 

: Power supply * Vcc 
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18-44 8 


SEMICONDUCTOR 


3251AC (Control unit IC54) 


Doto bus 


uPD7800 | 


Q5 (4040) ($) pin ( Bo rate: 4800) 


uPD7800 INTI (2) pin 


jPD8255AC-5 (Control unit 1С2, 53) 


©) AT 
(+5v) мес @9 бгоир А ба 
GND (7) PortA ‹ 170 Port A 
(8 bit) 
074 РАО 
Dota bus Í с | 5) 
9. ———] 170 Pert C 
DO لس‎ 
АЫРОТ7800 ^ mpi 2) 
s Reod Input ROG а ) РСО 
ын Зи СО 1 ۴ B 212 z 
| 5 ЕЮ (5 ари), roup Š 
M n өнө |. шы s) |=" 
22 ix 
eg? (88 Е 9 (е) РВО 
Chip select 25 Í = 
ө, 
741.5138 
a 2: үз (2 Basic function 
* Vcc in Ar (C53: v2. @ 


[AC | Ao | CS |RD [wR] тшсп) 
ооо | 0 | 1 |Databus -Pona | 
о |тоо | 1 [batavus -Pons | 
[1|о|о[о[1/ Data bus + Port C 
[ojojo|tjojmnA-Daebs || 
|0 |1 |o | 1 | 0 [Port 8 * Databus | 
A 22 ponc > De e 
econ ngii = Darbs 


ӚЗ Data bus is іп high impedance 
status 
-A Combination is inhibited 


“0% shows low level (L) 
“15 shows high level (H) 
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” 
13-4405 
SEMICONDUCTOR 


»PD6300C (Display unit IC1) 


Pin description 


Description 


FIP 

Segment 
driver 

(015 — Оза} 


High dielectric-strength (40V) output in the Pch open. 


Corresponds to the output of Q13~Qi9 


Output serial data the trailing edge of SCK. When the n-number 
of ,PD6300Cs are connected in series, this can be connected to 
the SI of the following stage. 


This input can turn off all indicator or displays, and can dim them 
by applying а random duty pulse from outside. Active low. 


Transmits the connects of the serial shift register to the buffer 
register at low level, to latch the connects at the rising time. 


Serial data input pin 


Reads out the SI data to the shift register at the rising edge of 
SCK. PO 

Outputs data from SO at the trailing edge of SCK. 

When CS is high, this inhibits SCK and LH, and when CS is low, 
activates SCK and LH. 


Pch open-drain system, high dielectric-strength output. 


FIP Corresponds to the 


output of Oo to O12 Voo 


Segment 
driver 


(Oo ~ 012) 
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13-4405 
PARTS LIST 


CAPACITORS CC 45 TH 1H 220 J CC45 , Color* * Capacitor value 10 3-001дЕ 
12 3 4 5 6 
0 1 O- pF 220 -22pF 
1= Туре ...... ceramic, electrolyic, etc. 4 = Voltage rating 1 0 0-10рЕ f + À 
2 = Shape ......round, square, etc. 5 = Value | 1st number ! Multiplier 
3= Temp. coefficient 6 = Tolerance 1 0 1 = 100рЕ 2nd number 
О 2 = 1000pF = 0.001uF 


* Temperature Coefficient 1 


2nd Word ` G H J K L 
ppm/^C +30 | -60 | + 120 | +250 | + 500 


Example CC45TH = —470* 60 ppm/°C 


Blue 
—470 


Violet 


No code | 
Мое ТОШЕ —10~ +50 
рез 4. 7uF—10~ +75 
Less than 10 pF 
* Rating voltage 


— 4 
125 16 
12.5 16 


Бо و‎ nd us ” 
ZI CTI E 21-70-7722 1229—07 — Refer to the above table. 
rf T ! t T 7 Less than 2.0 
# L h Ё 
(Chip (CH,RH,UJSL) j 

(EXIC-5 6-3 E APR ELE z Less than 1.25 

Polani Kani oma kamini i ds 

Pe SW I 

1 2 34 5 6 7 

(Сэр) (B.F) 1 = Туре ...... ceramic, electrolytic, etc. 

è Chip resistor (Carbon) 2 = Shape ...... round, square, etc. 
(Xo 23 € 8 280003 3 = Dimension 

г ее: 4 = Temp. coefficient 


5 = Voltage rating 


(Chip) (B,F) 6 = Value "m Dimension 
vé istor (Normal type) ? « Toleránce, Cord | Wattage | Cord attage | Cord | Wattage 4 
| 2Е | 1 4W || 3A 1W Ж т 
E SL d н [там [зо | 2 | Ё 
w 
12345 6 7 _ j| | | 
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13-4405 
PARTS LIST 


N: New Parts 
*: Please note that parts are sometimes not in stock, and it takes much time to 


SEMICONDUCTOR deliver. 
пет үлі Мате Г Item на | Name item елегі Name 
Diode 181555 Digital Tr N DTC114ES N LM29312-5.0 
15133 DTC143TS 
152588 DTC124ES нь, малог 
M54459L 
151587 DTC144WS М54561Р. 
151007 DTA114ES № [M4 soOP. 
18V53A М |M74LS123P 
№ |1У5153 TR 2SA562 (Y) M74LS145P 
155101 м |25А562 TM Мазёта: 
15599 25А950 (Y) MB4052 
INES N |мв87006 
ез 2561868 m N |MBM2718-25JA1 
S31C 25С2053 хэды 
ВА282 25С2075 MC 10125L 
№ |MAB858 2802458 (Y) MC10131L 
м |081090 2SC2459 (BL) MC 101140 
м |DAN401 25С2509 MC3387F. 
25С2538 MNG137 
MC831 2SC2570A NSA 
М1204 28С2668 (Ү) 
MC921 25С2603 (Е) NE555P 
м |25С2879 NJM2903D 
Vari-cap ITT310TE 2SC3113 (8) NJM2903S 
2SC2787 iL} NJM2904M 
Varistor MV13 NJM2094S 
MV-5T FET 2SK30 (GR) | 
MV203 2SK30 (0) FSTS200 
2SK192 (GR) SN74LS90N 
N |Svoavs 2SK 192A {GRI SN74LS10N í 
2SK192A (GR) *J SN74LS112N š 
Zener diode MTZ 3.0JB 2SK125-5 N |SN7404N : 
MTZ 4.3JC м |SN74LS123N 
MTZ 6.2JA 35К73 (GR) SN74LSOON 
MTZ 7.5JA 3SK74 (L) SN74LS138N 
MTZ 9.1J8 3SK122 (L) SN74LS145N 
MTZ 9,1JC SN16913P 
IC AN612 
N UZ 3.08 AN6551 N E 
м |UZ 6.2BL AN7805 
N UZ 9.!BL AN7808 ТС20136р 
VO6B BA718 N TE 
№ [TC4069UBP 
Thermistor 5071000 ВА6109/2 Шыққан 
N 5T41L BX6124 PC 1158H2 
112-502-2 BX7191 иРС2002У 
32027 АРС4558С 
HD10116 N |#PD6300C 
Surge absober | N |05Р-301М HD10131 иРОВ255АС-5 
НО10125 #PD7800G 


Destination table 


К :forU.S.A. 

M1 : GENERAL MARKET 
M2 : GENERAL MARKET 
T :for England 

W : for Europe 

X :for Australia 
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ime to 


5JA1 
OLP- 


эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles пог mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Address Parts No. Description 
Р 
Ч т вааз азия 


(A) UPPER 
(B) LOWER 


SP MOUNTING HARDWARE 

SF GRILL CLOTH 

PILOT LAMP (14V. QOMA) 
METER 

MADEL NAME PLATE 


MODEL NAME PLATE 

MADEL NAME PLATE 
842-2427-04 VAX NAME PLATE 
В43-1063-04 NAME PLATE (TRIS TS- 
B43-1064- 04 NAME PLATE (KENWSSD 


МАМЕ PLATE (KENWSOD 
NAME PLATE (KENWOND 
WARRANTY CARD 
0 INSTRUCTION MANUAL 
B50-8048-00 JNSTRUCTISN MANUAL 


В 8049-00 INSTRUCTION MANUAL. 
В42- 1729-04 LABEL (WITH ANTENNA TUNER) 


ФР DIN PLUG (ACCESORY ) 
BP METAL PLUG 

DC PSWER CARD RSS 

WIRE WITH CONNECTOR (SP) 


(208) 
(20а) ALL 


602-0505-05 KNBR FIXED SPLING (X4) 
653-0509-04 PACKING (X2) CASE SIDE 


H01-4603- 04 CARTAN BAX (INSIDE) 
HO1-4683-04 LARTSN BAX C INSIDE) 
H01-4684-04 CARTON BAX (INSIDE) 
НО1-4685-04 КАКТЫН BEX (INSIDE) 
HO3-2278- 04 CARTON BAX (GUT SIDE) 


H03-22 08-04 CARTAN BAX (BUT SID 
HO03-2285- 04 CARTAN BOX (QUT SIDE) 
Н10-2615-02 PACKING FIXTURE(F) 
H10-2616-02 PACKING FIXTURE(R) 
н12-1315-04 CUSHISN 


H20-1425- 03 PROTECTIVE COVER 
PROTECTIVE ВАС (MIC) 
PRR TIVE BAG (МІС) 
PROTECTIVE BAG (DE CARD) 


FRAT (X2) R 
ASSISTANT FART 

FRRT (х4) 
FAST (х2) 
MNUNTING HARDWARE ( SI 


он 
MSUNTING HARDWARE (PILOT LAMP) 


J31-0141-04 RING (МІС) 


15-4405 
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ж New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articies non mentlonnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Address Parts No. 


Description 
катии н 


K 23- 0712 
K23-071 


к29-0782 
к29-3001 


М19-0601 
N19?-0637-1 
NBT- 3018 


ң09-0644 
МО7-065 

МО9-0699- 

ene 

606~ 


006) 
18.3В 
E . 1 L 


K29-3002- 


з004- 
006- 


006- 


N30- 2604- 


n4 
2-04 


К29-0741-24 
K29-0758- 
-05 


04 


04 
04 


14 
04 
46 


-n4 


-04 
05 
-41 

46 


46 


46 
4} 


46 
46 


11,2 -1450-11 


(X2) 6. SMM 
(X4) 11MM 

(X8) 10MM 

(XA) 11MM 

(X3) SMM 


CARRING HANDLE 

MAIN KNAG 

KNEB (INSIDE) X4 
KNOG (VAX) XL 

KNOR (SELECTIVITY) XI 


KNOB (QUTSIDE) X4 
PUSH КМВ (РӨМЕК) ХІ 
кнн Мз 

PUSH кыр (X4) 

PUSH КМВ (Хе) 


FLAT WASHER 
FLAT WASHER (MAIN KNOB) 
BRAZIER HEAD ТӨРТЇТЕ SCREW(X1) 
12 = ТАРТ REW(X2) 
(ха) 


(X6) 
(X5) 
(x6) 
EAD MACHINE SCREW (X6) 
FLAT HEAD MACHINE SCREW (XA) 


FIAT HEAD MACHINE SEREI (х4) 
FLAT HEAD MACHINE (X8) 
В. HEAD MACHINE 1 3P 
BINDING HEAD MACHINE 
RIND(NG HEAD MACHINE 


{ HEAD 
BRAZIER HEAD 
BRAZIER HEAD 1 
BRAZICR HEAD 
BINDING HEAD 


FAN HEAD MACHINE SCREW 
Fi-PERRE RS 10 


KEY HOARD Г 

PUSH SWITCH РАШЕВ 
PUSH SHY TCH (TACT) 
PUSH SWITCH (TACT) 


MFC RAPHANE 


ENURDER ANSY 
ТҮҮНЇНМ BATIERY 


SUITE UNIT 
КЕ nyt 
FINAL UNIT 
РЕ MDT 
FILTER UNIT 


LANTERN UNIT 


| 
H 
i 
i 
| 
| 
| 


— 


13-4405 
PARTS LIST 


ж New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts Мо. werden nicht gellefert. 


Address Parts No. Description Desti- 
nation 
PRES с Ш аз в š £/9 + 
33 + 1450-11 UNIT 
эз " 1450-21 - UNIT Me 
96 *| x54 1870-00 UNIT 
9? t| X57-1150-00 
38 ж] xéü-1300-00 IF UNIT 
SWITCH UNIT (X41-1610-00) 
710 11 CKASFiH473Z CERAMIC 0. 047UF 2 
Cla CEQAW1IC222M ELECTRO 2200UF 1640 
513 CK45F1H473Z CERAMIC Q.047UF 7 
(14 CEO4W1C222M ELECTRA 220QUF 1689 
C15 CK45F 1H4 73Z CERAMIC 0.0470Е Z 
2Е044}С330М ELECTRS 33UF m 
СЕО4М1С 3303 ELECTRS 33UF 1649 
2Е04412330М ELECTR 33UF 16MU 
CEO4U1CA 70M ELECTRO а?у 16WV 
CED4AW1E330M ELECTRO 33UF 1600 
СЕ0401С470М ELECTRS 4TUF 16му 
CEO441C330M ELECTRO 33UF mu 
2Е04и1С330М ELECTRO 33ur 1600 
С91-0119-05 с 0. 04702 K 
038 CEO4W1CA TOM а?ЦЕ 1600 
(39 291-0117-05 0.0112 K 
C41 £90-2035-05 100UF — 16uV 
саз LKASF1HAT3Z 0. 047UF Z i 
C45 с90-2035-05 | 100UF 1ешу ; 
саб Сй9гм1н5ёгк 5600РР K 
сав -52 С91-0119-05 CERAMIC 0. 047UF К 
C53 С91-0112-05 CERAMIC 0. DIU K 
655 .S6 £90-2035-05 JODUF — 16WV 
C5? ж) C90-2021-05 10UF 2589 
559 скеввінатік CERAMIC АРЕ K 
C60 ,61 ск4звініпгк CERAMIC 1000PF К 
- Е23-0401-05 TERMINAL 
- TERMINAL 
Емі Ей6-0656-05 ӨР DIN CONNECTOR (ACCEL 
CN2 E11-0413-05 JACK (PHONES) 
Е0%-0858-05 ВР METAL ET (NIC) 
Е11-0414-05 JACK (EXT SF) 
CNS *| Ell-0418-05 PHSNE JACK FSK IN. GUT Al 
CNG Е13-0362-05 С 
MCI Е40-0773-05 PIN CONNECTOR (МЕНТ, TP) 
2 Е40-1073-05 PIN CANNECTAR (FINI,10F) 
E40- (MINIs 12P) 
E40-0573-05 (MINT SP? 
(MINI.3P) 
05 (MINT 2P) 
E40-0873-05 (MINI,BP) 
Е40-3237-05 (MINI,2F) 
Е40-3239-05 (MINI,4P) 
Е08-0373-05 (3P) 
MINI CONNECTOR (2F) 
E40-0473-05 PIN CONNECTOR (MINI 4P) 
Е40-0373-05 PIN CONNECTOR (FINI,3P) 
MC20.21 E40-0473-05 PIN CRNNECTSR — (MINI. 4P) 
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15-4405 
PARTS LIST Downloaded by 
м RadioAmateur.EU 
Parts without Parts No. are not supplied. 
Les articles non mentlonnes dens le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicnt gellefert. 


Address Perts No. Description 
i т Ba FS кази в 


Е40-06734 05 PIN CONNECTER (MINI, 6F) 
РІМ CRNNECTSR (MINI»3F) 
PIN CONNECTOR (MIN1:6P) 
FIN CONNECTOR (MINI ,12P) 
RF COAXIAL CABLE RECEPTACLE 


РІМ CONNECTOR (MINT.2P) 
PIN CBNNECTGR (МІМІ,АР) 
РІМ CONNECTOR (MINT .3P) 
PIN CONNECTOR (МІМІ,2Р) 
PIN CONNECTER — CHINI AP) 


0423-04 HEAT SINK 


115-0016-05 CHOKE CNJI 
L40-1011-13 SMALL FIXED INDUCTOR 
1.40-1011-14 SMALL FIXED INDUCTRR. 


NQ9-064. -05 SCREW (х4) 
HEXAGON NUT (ха 


PAN HEAD MACHINE Sr 


РӨТЕМТТӨМЕТЕК (BIC CAR) 
PSTENTISMETER (50.МӨТСН) 
TRIMMING PST. — (1КЭК1Т 
TRIMMING PST. —(20K)USLTAGE. 
PBTENTISMETER САБ. RF) 


POTENT [GMETER (ЕЕ SHIFT) 
TRIMMENG ek 04 
TRIMMING 

TR IMM ENG 

TRIMMING Fi 


R12-1418 -05 TRIMMING 
R TRIMMING 


(SELECT) 


ZENER 0180Е. 
DI8DE 
DINDE 
DI8DE 


АМ?ВОВ ICC(UBLTAGC REGULATRR/ +BY) 
RN?BOS ICUN. TAGE REGULATRR/ +59) 
1М29312-5. IC (DR8P8UT CRNTRSL)R/ 459) 
TERP AMP X2) 

№7805 I£ CVRL TAGE REGULATBR/ 459) 


4/М290. {C (DUAL CSMPALATSRO 
NJjM2904S ICC(SP. АМР X2) 
BTELLAES DIGITAL TRANSISTSR 
25D14060¥) TRANS ISTAR 
2SK30(GR) FET 
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PARTS LIST 


ж New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Тепе onne Parts No. werden nicht gellefert. 


Parts No. Description 
шая азия т 


2SC2458(Y) Н TRANSISTOR 


RF UNIT (Х44-1680-00}_ 


C4855L 1H390J 
CaSSLIHI2 
CASRH1H330J 
KASF 144732 

г91-1008-05 


С91-0117-05 CERAMIC 
С91-1065-05 CERAMIC 
191-0117-05 RAMIC 
CK45F1H103Z RAMIC 
Сс91-0117-05 CERAMIC 0. OLUF 


€91-0105-05 CERAMIC: 0. 004 TUF. 
CO92MIH123K MYLAR 0. O12UF 
CG92M1H153k MYLAR 0. 01SUF 
CEO4WLHO1OM ELECTRO 1. OUF 
291-1008-05 CERAMIC 0. O22UF 


Г092М1Н153К MYLAR 0. G1SUF 
CK4SBIH1S2k CERAMIC 1500PF 
2 -0125-05 CERAMIC 0. 002 ?UF- 
45B1Ht 52K CERAMIC 1500PF 
СЕОАМГАНО10Н ELECTRO HO1UF 


91-1008-05 CERAMIC 0. 02208 
CEO4uctHOT0M ELECTRS H01 UF 
с91-1008-05 

сказвінгегек C 

CKASBIHB21K CERAMIC 


CERAMIC 0. 0039UF 
0. 047UF 


ELECTRA 
£91-1008-05 AMIC 0. D22UF 


CK45B1H152K CERAMIC 1500PF 
CKASB1H6BTK CERAMIC 680PF 
С91-1063-05 СЕКАМІС 0. QO33UF 
CK4SBIHS61k RAM EC Э6ОРЕ 
CKASBITHISzK CERAMIC 1500РЕ 


С91-0119-05 CERAMIC 0. 04 (UF 
CEO4W1HO10M ELECTRS. 1. ОЦЕ 
Е91-1008-05 CERAMIC 0. 0220F 
t KASB1HIG2K CERAMIC 1800Fl 

Y: 33 CERAMIC 330PF 


CERAMIC D. хыг 33UF 
CERAMIC 


CKASBIHLSZK 
C91-0119-05 С Drm 
CEO4W1HO10n ELEC 1. DUF 


С91-1008-05 CERAMIC D. O22UF 
CKASBIH152K CERAMIC 1500Р! 
CCASCHIHIOI1J CERAMIC 100FF 
0125-05 CERAMIC 0. 002 AIF 
CCASSL1HIO1J CERAMIC Цагын 


CK45BIH122K CERAMIC 1200PF 
C91-0119-05 CERAMIC D. 04 YUF 


18-1408 
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эє New Parts 

Parts without Parts No. ere not supplled. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicnt gellefert. 


PARTS LIST 


Address Parts No. Description Desti- 
nation 


о Ш &B& X Shea t в) 


CEO4WTHOLONM ELECTRA: 
291-1008-05 CERAMIC 
CK4SB1H681K CERAMIC 
CCASSLIH1S1J CERAMIC 
CK4SBIH1S2K CERAMIC 


CC45SL1H151J CERAMIC 
8 91-0119-05 CERAMIC 
CEO4W1HOIOM ELECTRA 
91-1008-05 CERAMIC 
CKASBIHA?71K CERAMIC. 


CCASSLIH111J CERAMIC 110PF 
KASBIHBL1K CERAMIC B20PF 
CCASSLIHISIJ CERAMIC 150РЕ 
CKA4SBIH471K CERAMIC 4?0PF 
E91-0119-05 CERAMIC 0. 0470F 


Cl Stee ELECTRO 1. OUF 
29 CERAMIC 0. 022UF 
CERAMIC 220FF 
on ESL 1H910J CERAMIC ТРЕ 
CK4SBLHOBIK CERAMIC 680FF 


UCCASSUTH910J CERAMIC 91PF 
/CASSL 1H331.T CERAMIC 330PF 
70119-05 CERAMIC 0. 04 ши 
4W1HOtOM ELECTRO 
С91-1008-05 CERAMIC 


CCASSUTHI21J CERAMIC 
SSL1H470J CERAMIC 
433L. 1HOBOD CERAMIC 
CC45S 2 CERAMIC 
091-0119-05 CERAMIC. D. 04 7UF 


CEO4W1HOLOM ELECTRS 1. QUF 
CERAMIC 0. G22UF 
ELECTRA HO1UF 
CERAMIC 0. O22UF 
CCASSL1H680J CERAMIC 6BFF 


CKASBIHIBIK CERAMIC 180PF 
-1008-05 CERAMIC 

98 291-0105-05 CERAMIC 

-1008-05 CERAMIC 

-0119-05 CERAMIC 5 04 FUF 


£103 ЭЭ CERAMIC 33PF 
г104 CERAMIC О. ОЕ 
£105 --05 CERAMIC O. 04 7UF 
106-108 с - CERAMIC D. OLUF 
(109 £91-0769-05 CERAMIC Û. O1UF 


сна 1221-1008-05 CERAMIC 0. O22UF 
C131 С91-0117-05 CERAMIC D. OLUF 
Cile CKASBIHID2K CERAMIC 1000РЕ 
C113 Г91-0117-05 CERAMIC 0. D1UF 
E114 С91-0769-05, CERAMIC 0. MUF 


С115.116 291- - СЕ " 0. O1UF 
C11? aa Б 2 0. G22UF 
£118 9 7 и П.П 
с? С91- 0757- -05 R D. 0D1UF 
C120 ECASSLIHA?OJ 4 47РЕ 
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эс New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts Мо. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address 
t Ш 


Parts No. 
вла з 


Description 
€ пая 


LÀ 


C137 
C138-14z 


C143-145 
C146 
147,148 
С149,150 
C151 


С153 
С154,155 


2166,16? 
C168 


C169 
C170 
С171 
C172 
ci? 


0174 
£175 
C176 
ELT. 
£178 


C179 
C180 
C181 
C182 
(183 


7184 
£185 
C186 
C187 
C188 


С91-0117-05 
CE4SSL1H470.J 
:91-0269-05 
24551 1н1000 

С91-0112-05 


CEO4UtH100n 
г91-0117-05 
CCASSL1H040C 
C91-0117-05 
CC455L1H101J. 


с91-0117-05 
EC4SSL1H)21J 
С91-0117-05 
191-0769-05 
C91-0117-05 


С91-0769-05 
С91-0112-05 
291-1008-053 
C91-0769-05 
£91-0117-05 


£21-1008-05 
С91-0769-05, 
ссаввніндгас 
%1-1008-05 
CCA455L1H100D 


SSL1HL20J 
С91-1008-05 
£91-0119-05 
CE04W1HeR2M 
C91-0119-DS 


CK4SB1H181K 

EKASBIH33IK 
C91-0117-05 
891-0117-05 
CEO4u1H1O0n 


C91-0119-05 


CEO4W1A4 70M 
291-0769-05 


ASTHIH390.J 
CH1HOSOr- 
1H330J 
-0222-085 
091-0112-05 


С91-0112-05 
CED4W1 A4 70M 
С91-0769-05 


CCASCHIHUSOC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


ELECTRA 

RAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAM 
CERAM 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 
CERAM 

CERAMIC 
ELECTR 


CERAMIC 

ELECTRS 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
ERAMIC 
AMIC 
ERAMIC 
CERAMIC 


ELECTRA 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 

ELECTRA 
CERAMIC 
CERAMIC 
CERAMIC 


0. O1UF 
4?PF 
0. G1UF 
iO0PF 
0. ОШЕ 


10UF 

0. OLUF 
4. OPF 
0. O1UF. 
100РЕ 


O. O1UF 
120PF 

G. Q1UF. 
0. O1UF 
0. OLUF 


0. O22UF 
0. 04 ?UF 
2. 2UF 


0. О470Е 


180PF 
ЗЗОРЕ. 
0. O1UF 
0. O1UF 
10UF 


0. O4 ?UF 
A?UF. 

0. O1UF 
4?UF 

0. G1UF 


0, OLUF 
ATUF. 


0. OLUF 
47UF 

0. O1UF 
S6PF 
5. OFF 


жезл 


e 
= 
= 


s= = a 


RQARG SAOIR хахаха RARUA 
Е 
< 


GARAR 
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’ 19-4805 


% New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans їе Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Parts No. Description 
тая» қана € & LR в 


C189 CCASCHIH330J CERAMIC 
£190,191 C91-0117-05 CERAMIC 
C192 CED4W1A4 7OM ELECTRO 
C193 C91-0769-05, CERAMIC 
C194 CCASRHIH6BUT CERAMIC 


C195 45CH1HOSOC CERAMIC 
C196 CC4SCHLH330I CERAMIC 
C19? ECASCHIHOSOC CERAMIC 
C198 CK45F 1H103Z CERAMIC 
с199 ECASSL1H220J CERAMIC 


£200 С91-0117-05 CERAMIC 0. OLUF 
саг CC45SL.1H330I CERAMIC 33PF 
€203 С91-0119-05 CERAMIC 0. 04?ШЕ 
C204 C91-0117-05 CERAMIC 0. Q1UF 
с205 C91-0747-05 CERAMIC 1SOPF 


C206 Е TOS CERAMIC 27РЕ 
C20? SS5L1H331J CERAMIC 
C208 ASSL 1H470J CERAMIC 
C209-213 C91-O117-05 CERAMIC 
C214 жі С91-0714-05 CERAMIC 


С215,216 C91-011?-05 CERAMIC 
Cal? EKASBIH102K CERAMIC 
-K45B1H331K CERAMIC 
CEOAW1HO 1 OM ELECTRS 
£91-0117-05 CERAMIC 


1-0117-05 CERAMIC 
C222 223 1-0119-05 CERAMIC 
C224 CEO4W1HO1LOM ELECTRS 
C225 191-0117-05 CERAMIC 
C226 CEDA4U1HO10M ELECTRR 


Caz? CCASSLIHIO1 J CERAMIC 100PF 
C228 Г91-0117?--05 CERAMIC 0. O1UF 
гг29 CS15ELURA 7M TANTAL. 0. AUF 
C230 CO92M1H392K MYLAR F 
C231 CEOD4W1A470M ELECTRA 


C232 CEO4WLHORIM ELECTRO 
C233 CKASBIHA 71K CERAMIC 
саз5 CEO4W1H100M ELECTRA 
C236 CO92M1H333k MYLAR 

C237 CED4W1H100n ELECTRS 


te38 С515Е1А2К2М TANTAL 

C239 CO92MIHI02k MYLAR 

C240 CO92M1Hi 23K MYLAR 

241 CK4SFiH223Z2 CERAMIC 

C242-24? £91-0763-05 CERAMIC O. O1UF 


C249 551 1H4 ?0J CERAMIC 2 put 
c250 ASRHIHO2UC CERAMIC 
C251 -0119-05 CERAMIC: 0. 04; TUE 
ese (04WC 1HG 10h ELECTRA HOLUF 
53,254 С91-1008-05 CERAMIC 0. О220Е 


-0328-05 TRIMMING САР (S0PF ) 
-0157-05 RF CSAXIAL CABLE RECEPTACLE (X3 


3-0512-05 TERMINAL 
-1448-05 CONNECTING WIRE 
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эс New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les artictes non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden ntent gellefert. 


Address 
t Ш 


Description 
азия 


Е40-0273- 05 
Е40-02 223-05 


J32-0795-04 


1:92-0110-05 
1.71-0259-05 
L71-0260-05 
L40-1S11-13 


1:40-1011- 13 
1:40-1021-03 
(40-102 


1:40-2201- 
140-2201- 


Гай- 522 1 
L40-2792- 


L40-1892 
140-1092 
140-1895. 


L.40- 1021 


L40- 3982-14 
1.40-6882-14 


140-1021 

L40-5691-14 
L40-3982-14 
(40 82-14 
1.40-3982-14 


L40-1021-13 
140-2292-14 
L40-4782-14 
L40-27?82-14 
L40-4782-14 


L40-1021 -13 
140-1592-14 
140-1092-14 


CONNECTOR 
PIN CONNECTOR (МІМТІ.АР) 
PIN CONNECTER (MINI,2P) 
PIN CONNECTOR 
PIN CBNNECTRR — (MINI. 2P) 


PIN CONNECTOR (MINI,2F) 
PIN CBSNNECTSR — (MINI .4P) 
PIN CONNECTOR (MINI, 3Р2 


PIN 


РІМ Е8ММЕСТӨК (MINI. 4P) 


HEX BASS 


BEAD CORE 
CRYSTAL FIL 


(FOR 177,178) 


ER (45, OSMHZ) 


CRYSTAL FILTER (8. ВЗМН2) 


SMALL. FIXED 
SMALL FIXED 


SMALL FIXED 
SMALL FIXED 


¦ SMALL FIXED 


SMALL. FIXED 
SMALL FIXED 


SMALL. FIXED 
SMALL FIXED 
3 . FIXED 
FIXED 
FIXED 


FIXED 


FIXED 
FIXED 
. FIXED 
L FIXED 
. FIXED 


FIXED 
FIXED 
L FIXED 
FIXED 
LL FIXED 


FIXED 
L FIXED 
FIXED 
- FIXED 
FIXED 


L FIXED 
. FIXED 
FIXED 


8R(1S0UH) 
INDUCTOR (O. 33UH) 


22UH) 
ЕТІ 


TBR (IMHZ) 


STAR (2 7UH) 
BRCP2UH) 


BR( 10UH) 
Өе. гин) 


INDUC RC 
INDUC TSR ( 8. 2 ЕТЮ 
INDUCTOR ( 1MMZ) 


INDUCTOR (2, UH) 
INDUCTOR (5. 6UH) 
INDUCTOR (1. BUH) 
INDUCTRR(CLUHZ) 

INDUCTOR C1. BUH) 


INDUCTOR ( 1MHZ } 
(G3. 9UH) 
. 6BUH) 
. 39UH) 
INDUCT SR (0. 68UH) 


INDUC TGR C1PIHZ ) 
INDUCT8R (S. ӨШІН? 
INDUCTOR (O. 39UH) 
INDUCTOR ОО. 220H) 
TNDUCTS&R (O. 39UH) 


JNDUCTBR(IMHZ) 
INDUCTOR 1. ZUH) 
SR. 47UH) 
TBR(O. 27H) 
INDUCTOR СО. 4TUH) 


INDUCTOR CiMHZ) 
INDUCTOR (1. SUH) 
INDUCTSRCIUHZ) 


15-4405 
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эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telte ohne Parts No. werden nicht gellefert. 


Address |New Parts No. Description 
t Tir қақ азии 


L4Q- 73982- “14 - FIXED INDUCTSR(D. 39UH) 
FIXED INDUCTSR(O. 22UH) 

. FIXED INDUCTSR(O. 39UH) 
FIXED INDUCTBR(IPMHZ) 
FIXED INDUCTSR(IUHZ) 


. FIXED [NDUCTSR(O, 39UH) 


FIXED INDUC TAR (O, 39UH) 
FIXED HZ} 
FIXED 0.2244) 


FIXED INDUCTSR(D. 82UH) 
FIXED INDUCTSR(O. 22UH) 
FIXED INDUCTBR(O. 39UH) 
FIXED INDUCTOR ( IMHZ) 
FIXED TNDUCTAR(IMHZ) 


FIXED INDUCTSR 

FIXED INDUCTAR (O. 33UH) 
FIXED INDUCTAR(100UH) 
L40-4701-03 . FIXED INDUCTSR(47UH) 
140-1011-14 2 FIXED INDUCTSRCLODUH) 


L40-1011-14 зі FIXED INDUCTOR (100UH) 
140-1011-14 5 - FIXED INDUCTSR(CLOQUH) 
L40-2201-14 FIXED INDUCTAR(22UH) 

1.40- 6891- 14 FIXED INDUCTOR (6. BUH) 
L40-2292-14 5 . FIXED INDUCTSR(I. ZUH) 


134-116 


1:40-1011- 3 FIXED INDUCT&R(LIOQUH) 
. FIXED LNDUCTOR(6. BUH) 
FIXED INDUCTSR(CATUH) 
1402 LOU -14 SMALL. FIXED INDUCTSK(CLOQUH) 


L40-1511-14 5 - FIXED INDUCTOR (1 SOUR) 
1:40-1011-14 5 FIXED INDUCTSR(LODUH) 
L40-4?87-14 ED INDUCTOR (O, 470) 
L40-1011-14 2 SMAL EÐ INDUC TAR (10003. 
L40-3382-14 E FIXED INDUCTOR СО, S3UH) 


L40-1021- Е Н 
140-1011-14 5i L FIXED INDUCTOR (100UH) 


1.40-1011-13 LE. INDUCTRR C1OQUH) 
140-1011-14 L. F1 INDUCTOR Ci QOUH) 
L40-4701-13 FIXED INDUCTSR(CA?UH) 
L34- 6-05 C (45. 05МН2) 
1.19-0361-05 RAI I ТКАМЅҒӨКМЕК СЕХ MIX) 


ds OSMHZ } 


(45. 0 
(45, OSMHZ) 
(45. DSMHZ У 


(8. B3MHZ) 
(8. 

(B. B3MHZ ) 
(8. 83MHZ) 
(8. 83MHZ) 


i 


13-4405 
PARTS LIST 


x New Parts 
Parts without Parts No. are not suppiled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address 
PMES б T 


Parts No. 
а X* 5 


Description 


ка ASR gw 


1,34-2286-05 CRIL. (36. 22МН2) 


134-2287-05 COIL. (36. 22MHZ) 
L34-2288-05 CRIL (45. О5МН2 ) 
134-2289-05 CRIL. (45. П5МН2) 


119-0324-05 BALUN TRANSFSRMER(CTX MIX» DRIVE 


L19-0362-05 BALUN TRANSFSRMER(CTX DRIVE) 


L34-2290-05 COIL (VER, HH. H) 
L34-2277?-05 COIL (VCO 1) 
L34-22?8-05 COIL (VER LL) 
L.19-0344-05 BALUN TRANSFORMER (PLL) 


L34-0535-05 
L.34-0536-05 


CRIL 
COIL. 


(8. B3MHZ ) 
(B. B3MHZ) 


N10-2026-46 HEX NUT 


К90-0188-05 
R90-0454-05 
R12-0435-05 
К12-1431-05 
К12-4413-05 


MULT I -CAMP 
MUL. T I-CGMP 
TRIMMING PST. (1ST MIX BALANCE) 
TRIMMING PAT. (ZND MIX BALANCE) 
TRIMMING PAT. (FM DEV) 


O.O1UF ха 


R12-1431-05 
R12-4414-05 
R12-344?-05 
R92-0150-05 
R92-0150-05 


TRIMMING РОТ. (50061805) 
TRIMMING РОТ. CTX АМР) 
TRIMMING PST. (FM DE') 
JUMPER REST 0 OHM 
JUMPER REST 0 NHM 


R92-0150-05 
R92-0150-05 
R92-1061-05 


JUMPER REST 0 ВНМ 
JUMPER REST 0 OHM 
JUMPER REST  OSHM 


551-1404-05 RELAY 


(G2Es12U) 


151555 DINDE 
051090 DIGDE 
152588 DINDE 
Ba282 DIQDE 
52588 DISDE 


BABE DIADE 


152588 DISDE 
Bñ282 DINDE 
152588 DINDE 
Ba282 DINDE 


152588 DIRDE 
вагв2 DINDE 
152588 DIQDE 
вА282 DINDE 
152588 DISDE 


BAa282 DISDE 
152588 DIQDE 
BAZB2 DISDE 
152588 DINDE 


BAZB2 DISDE 


152588 
Ba282 


DISDE 
DIQDE 


155133 DISDE 
MABS8 DIRDE 


BAZB2 DINDE 
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x New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Ref. No. Address 
зн uc om 


Parts No. 


m n = 


15158? 
MABSB 
MABSS 
155133 
BALB2 


M08858 
MABSB 
ITT310TE 
M68858 
ЇТТЗ10ТЕ 


M88598 
ITT310TE 
Mags 
ITT310TE 
M68858 


1N6Ü 
MU13 
185133 
UZ3. ОВ 
DAN4O1 


051090 
р5Р-301М 
155133 
2502459 (BL ) 
г250562(Ү) 


25К125-5 
35К74 (1..) 
25K125-9 
25022668 (Y) 
3SK122(L) 


2502668 (Y) 
3SK122(L.) 
2525 70A 
2502538 
DTC143TS5 


25C2668(CY) 
29071959 (CY) 
2502053 
25K 192A (GR) 
25C2668(CY) 


29С2603(Е) 
DTC124ES 


ОРСАЭ58ВС 
2522603(Е) 
М7415145Р 
5М741.5145М 
M54561F 


258562(Ү) 
DTCi24ES 


DISDE 
DISDE 
DISDE 
DINDE 
DINDE 


рІӨрЕ 
DISDE 
VRLTAGE VA 
DISDE 
VRLTAGE VA 


DINDE 


PARTS LIST 


Description 


BASRA R 


LIAULE CAP. 
LIRULE CAP. 


VOLTAGE VAL ТАМЕ 


DINDE 


VOLTAGE VALTAVLE 


DIQDE 


DISDE 
VARISTOR 
рІВрЕ 
ZENER 0180 
рІВрЕ 


DISDE 


E 


SERGE ABSRRBER 


DINDE 
TRANSISTOR 
TRANSISTAR 


FET 
FET 
FET 
TRANSISTOR 
FET 


TRANSISTAR 
FET 

TRANSISTOR 
TRANSISTAR 
DIGITAL TR 


TRANSISTAR 
TRANSISTOR 
TRANSISTOR 
FET 

TRANSISTRR 


TRANSISTOR 


АМ515Т8К 


DIGITAL TRANSISTOR 


TRANSISTOR 
TRANS ISTAR 
TRANSISTSR 


ІС(ӨР АМР 
TRANSISTAR 
IC (DEP IMAL 


X2) 


DECQDER/DRIVER BED) 


IC(DUAL MANS MALTI) 


ІС(?ЕН LED 


TRANSISTSR 
DIGITAL TR 


DRIVER) 


ANSISTOR 


FINAL UNIT (X45-1470-00) 


CERAMIC 


S60PF 


15-4405 


ж New Parts 


PARTS LIST 
Parts without Parts No. ere not supplied. 


Les articles поп mentionnes dans te Parts No. ne sont pes fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Parts No. Description Desti- 
nation 


ваз | кла; яв # nm 


CKASF 1HI03Z ? 0.01005 
CK4SF 1Н2232 с 0. Q22UF 
гказвінійек Ё 1000P! 

СКА5Е1Н4737 0. DA?UF. 
CK45F 182237 CERAMIC 0. 022UF 


CH23D2H681.J nica 6ВОРЕ 
C91 -1004-05 CERAMIC 0. OG6BUF 
CM?3F2HI22J CHIP Г 1200РЕ 
74591 2Н151Ј CERAMIC 150РЕ 

CK ASF 194732 CERAMIC 0. 04 7UF 


CEQOAWICIO0M к 10UF 
сказғінгг32 R Ч 0. G22UF. 
CEQ4W1E470n ELECTRS 4?UF. 
CKAS5F)H223Z CERAMIC 0. O22UF 
CK4SBIH1OZK CERAMIC 1000РЕ 


CKASF 1H4737 Екаміг 0. O47UF 
-EG4AM1CIOOM ELECTRA 10UF 
E101M ELECTRR JOOUF 
ГК45Ғ1Н4732 CERAMIC 0. G4 7UF 
CK 45F 181037 CERAMIC 0. 010UF. 


CK45F 1H4737 CERAMI O. 04?UF 
CKASF 1He237 CERAMIC 0. D22ur: 
CEDAWIEA OM ELECTRA ATUF 


Е04-0152-05 RF CRAXIARL. CABLE 
Е08-0671 REC TANGUL Е 
E04 2 RF COAXIAL CABLE 
Е40- 3 5 FIN CANNECTAR 


Е09--0410-- FAN 
21-0932-0% HERT SINK 
n5 INSULATING BEARD 
Е29-0014-05 INSULATOR 


GO2- 0549-04 FLAT SPRING 
421-4153-14 FAN MBUNTING HARDWARI 


L92-0102-05. TRATBAL CORE (FOR Lé. 7,711) 
L92-0106-05 TRSIDAL PARE (ERR Ti) 
L92-0106-05. TRAIDAL CORE (FBR LJ3) 
140-1511 SMALL FIXED INDUCTOR 
133-0691 CHAKE EQIL 


L33-023z-(* UHKE COIL шн) 
33-0617 CHAKE СӨП. 
L33-0651-0*; CHOKE CAII. 
L33-0617-05 ЕНВКЕ COIL. 
L40-1011-13 SMALL FIXED TNDUCTRR 


1.59-0424-ПЕ; COIL 

Li BALUN TRANS 
1 INPUT TRAN: 
Li 

Lt 


3-0342-05 DRIVE TRA 
9-0363 -05 FINAL TRAN 


М14-0) NUT 

N14-0509-05 NUT 

М15-1040-46 FLAT WASHER 
NS9--30N6-46, BINDING HEAD TAPTITE 
NO?-0256 05 SCREW (GND) 
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Downloaded by 
ж New Parts PARTS LIST RadioAmateur.EU 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Address Parts No. Description 
виз € зима 


N09-0658-04 SCREM 

МО9-0372-04 SCREW (PULLEY) 
ND9-0682 -04 SCREM 

N30-3008- 46 РАМ HEAD MACHINE SCREM 

N30-4005-46 PAN HEAD MACHINE SCREW 


RCOSGF 2H3R9J 

RCOSGF2H181J 

RS146B3ASR6J FL-PRSNF RS 
RCOSGFZH150J Е 
К51ААВЗАЗКЫУ FL-PRSNF RS 


RCOSGF 2HLOOT RC 10 J 1/2W 
-1406-05 TRIMMING PST. (BACE CURRENT) 
R92-0150-05 JUMPER REST 0 SHM 


T42-0302-05 DC MATAR ASSY 


VARISTSR 
VARISTBR 
DISDE 
D18DE. 
TRANSISTOR 


TRANSISTSR 
TRANS] STAR: 
1 TRANSISTOR 
| 2st 2) TRANSISTOR 

р 1 ICBP AMP X2) 


| SDT1000 THERMISTOR 
! E, ж| 5741. = YHERMISTSR. 


PLL UNIT (X50-2050-00) 

TRIM THe: MYLAR 0.02207 
91-0117-05 CERAMIC 0. OLUF 
С91-0119-05 CERAMIC 0. 047UF 


ч 2 MYLAR 0. O22UF 
i ска 2 CERAMIC 1800FF 


С91-0119-05 CERAMIC D. 04?UF 
04W104 70m ELECTRS 47UF 
ASRHIHIBQJ CERAMIC 18РЕ 

CCASCHI1HYO0UD CERAMIC 10РЕ 

Сс45СН1Н220Ј CERAMIC герЕ 


CERAMIC ЗЗРЕ 

CERAMIC 0. O1UF 

ELECTRO 47UF 
CCASCHIHDSO! CERAMIC 5. ОРЕ 
С91-0769-05 CERAMIC 0. O1UF 


‘ASSL 1HOSOL ER 5. ОРЕ 
141000 ERAMI 10PF 
0. D1UF 
С 0. 04742 
CERAMIC 0. O1UF 


ELECTRA 

CERAMIC 

Ë CERAMIC 
С91-1008-05 CERAMIC 
CK4SB1H371K CERAMIC 


CK4SBIHSZ1K CERAMIC ОРЕ 
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ARMEN PARTS LIST 
Parts without Parts No. are not suppiled. 

Les articles non mentionnes dans їе Parts No. ne sont раз fournis. 
тепе onne Parts No. werden nicht gellefert. 


Address Parts No. Description Desti- |Re- 
nation Imarks| 


в т Базз g aM t A 


CK4SBLH371k CERAMIC 390FF 
С91-0269-05 CERAMIC D. O1UF 
291-0119-05 CERAMIC 0. 04?UF. 
C91-0117-05 CERAMIC 0. O1UF 
CC4SSL1H390J CERAMIC ЗЭРЕ 


65455: 1HB20J CERAMIC В2РЕ 
4591 193907 CERAMIC 39PF 
CERAMIC 0. ІШЕ 
CERAMIC 0. Qe2uF. 
091-011 7-085 CERAMIC 0. Q1UF 
Cü92MIH2e3k 0. 022UF 
С91-0119-05 Ri 0. 04?UF 
EK45B1H182K 1800PF 
C91-0119-05. C ы 0. 04202 
CEO4W1A4 70m ELECTRA 47UF 


CERA? 22PF 
lOPF 
12РЕ 

CERAMIC аар 

CERAMIC 5. OPF 


CERAMIC D, Оз 
4?UF 
0. O1UF 


CEASSLIHI00D 


С91-0117-05 
С91-0117-05 
3 D. 04 UF 
0. O22UF 
£91-0117-05 0. O1UF 


207 CERAMIC B2PF 
1H181J CERAMIC 180РЕ 
4SSL1H820J CERAM B2PF 
-91-0117-05 0. O1UF 
291-1008-05 CERAMIC 0. 0220F 


291-011?-05 CERAMIC 0. GiUF 
С91-1008-05 CERAMIC 0. O22UF 
C91-0769-05, CERAMIC D. O1UF 
C£91-0117-05 Ч 0. D1UF 


C91-0 769-05 = » 0. O1UF 


£91-0117-05 ERI С 0. O1UF 
1:91-0769-05 ERAMI 0. O1UF 
C91-0119-05 CERAMIC 0. 04 TUF 
C91-011?-05 

CEU92M1H223K 


(CO92M 1H333K 
CKASBIHISzK 
291-0119-05 
CEO04WtAa?0m 
45U-£1H330J 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
TED4W1A4 70M ELECTRA 
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x New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont раз fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Ref. No. 
mas? 


Parts No. 
m ë Re 


PARTS LIST 


Description 
азия в 


c95 

£96 ,9? 
с98 

(9% 
C100 


£101,102 
C104 
C106 
rina 
C109 


C110 
Cill 
C112 
C113 
C114 


Cus 
C116 
CI1?-121 
C122 
€123-128 


133.134 


C135 
£136.13? 
С138-141 
C142 
6143 


C144 
C146-148 
C149 
£150 
C151 


(35-13 
C153 
154,155 
156 
Cis? 


L158 
C)59 160 
С161-163 
C165 
C166 


£167? 
C)68 
C169 
сіха 
£171 


C172 
сї?3 
C175 
C176 
С1?7 


C91-0117-05 
CCASSL1H100D 

1-0117-05 

-0769-05 
91-0119-05 


C 1- 0117-05 


-0769-05 
CCASEHIHIODD 
£91-0769-05 


45UJ1H180J 


CCASSL1IH1O1 J 
1-0117-05 


4951191000 

1-0117-05 
£91-1008-05 

ASBIHYO2K 
C91-0119-05 


ска Би бек 
БІЗ -0769- 
3 1 


сс, ASRHIHLOOD 


CCASRHI HOSOC 

ECASRHIHIOUD 

CCASRHIHOBSOD 

1.196807 
69-05 


C91-0119-05 
191-011 18 Е 
1- 0119-05 
CEO4WIA101M 
CEASBIHiO02K 
с91-0119-05 
ASEH} HOF 
1-0117-0 
£91-0769-05 


С092м1НЗЗЗК 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMI 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAM 
CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMET 


ELECTRO 
CERAMIC 
CERAMIC 
CERAMIC 
CERAM ІГ. 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
MYLAR 


0. O1UF 
0. 0470F 


0. ОПЕ 


1000РҒ 
O. ОШЕ 
0. 01UF 
0. OLUF 
0. G1UF 


1000РЕ 
100PF 
0. O1UF 
7. OPF 
ТОРЕ 


S. ОРЕ 
ТОРЕ 

В. OPF 
68PF 
D. O1UF 


0. O47UF 
0. O1UF 
0. 04 *UF 
0. 33UF 
0. 0471 


10GUF 
1000PF 
0. 0470F 
D. SPF 
O. MUF 


0. O1UF 
0. 04 UI 


Е eR e 


эс New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans 16 Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address 
t w 


Parts No. 
ch w. 


De: 
ва 


scription 
вия 


15-4405 


C202, 203 
cena 


6205 
C206 


15Е1М0К1М 


CEDAW1A4 70M 
091-0117-05 
ASRHIHO60D 


4SCH1H100D 
H1Hz20J 
CASCHIH220J 
JAW 1A4 TOM 
1-0117-05 


CC45SL1H221J 


CC4SCHIHLOOD 
1-0119-05 
205-0035-05 


L40-1011-13 
L40-2211-14 
140-1011-14 
L40-3311-14 
140-1011-14 


L40-3301 -14 
(40-1011-13 
140-2211-14 
1:40-1011-14 
140-1011-13 


1.40-6801-14 
L40-1011-13 
140-2211-14 
L40-1011-14 
L40-2201-14 


L40-1011-14 
L40-1011-13 
140-1001-14 
L40-4701-14 
1:40-1011-14 


L40-1011-13 


TANTAL 
CERAMIC 
ELECTRA 
CERAMIC 
TANTAL 


CERAMIC 
CERAMIC 


CERAMIE 


CERAMIC 
CERAMIC 
TRIMMING САР 


D. TUF 
igDOFF 
10UF 
0. O1UF 
0. A?UF. 


7. DPF 
0. 04 7UF 
470Ғ 

0. OLUF 
6. ОРЕ 


22PF 
4?UF 
0. OLUF 


0. OLUF 


1800FF 
9. OPF 
56РЕ 
1UF 
220PF 


10PF 
0. D4?UE 
(OPE) 


(MINI. 2P) 
(UNIS P) 


PIN CONNECTOR (МІМІАР) 


PIN CONNECTS! 


R (MINIs SP) 


PIN CONNECTOR (MINI .9P) 


‘SMALL 
SMALL 
SMALL 


SMALL 
SMALL 
SMALL 
SMALL 
‘SMALL 


SMALL. 
SMALL 
‘SMALL 
SMALL 
SMALL FIXED 


SMALL FIXED 
SMALL F 

SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


SHALL FIXED 


INDUCTOR 
INDUCTSR. 
INDUCTOR 


INDUCTSR 
INDUCTSR 
INDUCTOR 
INDUCTRR 
INDUCTRR 


INDUCTGR 
JNDUCTSR. 
INDUCTOR 
INDUCTRR 
INDUC TAR 


INDUCTAR 
INDUCTOR 
FNDUCTRR 
INDUCTRR 


INDUCTOR 
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x New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles поп mentionnes dans le Parts No. ne sont pas fournis. 
Telle ome Parts No. werden nicht gellefert. 


Address Parts No. Description 
е © Близ азия EH 


L40-2211-14 SMALL FIXED ÍNDUCTSI 
SMALL FIXED 
x SMALL FIXE! 
40-1001 -14 SMALL FIXED INDUCTOR 
140-1011-13 SMALL FIXED INDUCTSR 


SMALL FIXED JNDUCTRR 
SMALL. FIXED INDUCTSR 
L40-1011-13 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 

- 0666-15 RSCILLATING CNIL EYER, 95MHZ) 


134-2269-05 COIL (6. GMHZ + BF 
5 y ERIL (6. 6MHZ BI 
сөп (6, 6MHZ > BF 
rere (G2MHZ + ВРІ 
EIL (62MHZ ,BPF ) 


1.34-2292-05 CN (62HZ « BPF) 
L32-0639-05 Кет tt ATING гаи. (VCS 


(30MHZ » BFF ) 
СЗОМН2-ВРЕ) 


(39MHZ BPF) 
(39MHZ » ЕРЕ) 
(39MHZ «BPF ) 
CAOMHZ s LPF 
(40MHZ 


C8) CAOMHZ LFF} 
OSCILLATING COIL (VCR. 36MHZ) 
гап 

CRYSTAL RESONATOR 


MUL. TI-C МР. (100PF ха» 
TRIMMING ER (UCO2 ETC, ) 
о RHM 
Ч о RHM 
192: 0150-05 E EST O RHM 


R92-1061-05 Ч пени 
R92-0150-05 4 3 0 RHM 
R92-0150-05 JUMFER E а SHM 
R92-0150-05 JUMPER х n BHM 


DINDE 
DI RDE 
DIRADE 
VARI CAP 
DIRADE 


ЧАРТ CAP 
DINDE 
VARI STA 
DISDE 
МӨРҮСТЫР 


DMAE 
тє 


(FREQ SYHTHESYZER PLL) 
с SCALER) 


MN6 14? 
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эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans в Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Address Parts No. Description 
KE т қата на AMHR 


MN6147C IC(FREG SYNTI YZER PLI.) 
м544601. C CALE! 

597415904 JC 

SN1671 3P 
MNé147 


М544601. CIPRE SCALER) 

11,12 SN16913F C DALANCED MIXERS) 
1013 5М745112М 
2014 SN16913P ІСІНЕ DALANCED MIXERS) 
1215 SN74510N Ir 


1216 SN?4S112N i 

ІСІ? *| MB8?006 ІССЕКЕП SYNTHESIZER PLI.) 
1018 MN6147 ic 

01 1 25C31130B) TRANSISTOR 

03 -5 2502668 (У) TRANSISTOR 


O6 (7 2458(Y) 

üB 1959(Y) 

09 

0) 9 ` a ] 
-15 


TRANSISTOR 


TRANSISTOR 
TRANS ISTAR 


100PF 
k БЕСОРР 
EKASF 1H4 73Z р 0. 04 
скабв1нгггк 22DDPF 
CK4SF1H4732 CERAMIC 0. 04 7UF 


CK45F 1H1O3Z j CERAMIC 0. OLOUF 
DAW1HO10M ELECTRS 1. OUF 
CEDAMILHRA 7M. | ELECTRA D. A?UF 
CEO4W1H300N ELECTRA jOUF 
EKASF 1H103Z CERAMIC 0. ТОШЕ 


091-0112-05 CERAMIC 0. O1UF 
1-0119-05 г CERAMIC 0. D4?UF. 
1-0117-05 d B. O1UF 

1Hin. жа . DIOUF 
LED FI 2 0. ü22UF 


FIHIO03Z 
EKASF 1H4 732 
CKASF 1H193Z 
CEQAW1HR4 7M E Я 
1-0117-05 CER 2 . D1UF. 


CE04W1H3R3M 2 Ri 3. SUF 
1-0117-05 г . O1UF 
SF1HA73Z CERAMIC 
04W1H100M FLECTRS. 
СКАЗЕ 1H103Z CERAMIC 0. G10UF 
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ж New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pes fournis. 
Telle onne Parts No. werden nicht gellefert. 


Parts No. Description 
LE fF вах н 


CK45F iH223Z CERAMIC 0. П220Е 
CM MICA 1500FF 
MICA 470PF 
MICA 1500PF 
міса 220PF 


MICA В2ОРЕ 

3 -2H431J CERAMIC 430PF 
2H241J CERAMIC 240РЕ 
CERAMIC 430PF 

CERAMIC 150РЕ 


L2H331J СЕК 330PF 
2H820J BaP I 

L2H331J C ЗЗОРЕ 

CERAMIC 100PF 

CERAMIK 430PF 


CERAMIC * ЗОРЕ 
CERAMIC 2 
CERAMIC 

CERAMIC E 
CERAMIC 120PF 


LZH181J CERAMIC 180Pf 
IL. 2HB20J CERAMIC BePF 
SL 2H680J CERAMIC 

2H181J CERAMIC 180PF 
SL2H121J CERAMIC 120FF 


CERAMIC 100PF 
CERAMIC 47 
CERAMIC 

CERAMIC 

CERAMIC 


CERAMIC 
CCASSL 2H820J CERAMIC 
CCASSL2H151J CERAMIC E 
291-0119-05 CERAMIC 0. ТАЛ" 
191-0119-05 CERAMIC 0, 04 7UF 


CCASSLZH100D CERAMIC 10PF 


ED4-0157-05 RF CRAXLAL CABLE RECEP 

Е40-0473-05 PIN CONNECTOR (МІМІ.АР) 
РІМ CONNECTOR (MINIs 
PIN CSNNECTRR (MINI 

Е40-0723-05 PIN CANNECTAR — (MIMITP 


Е40-1273-05 РІН CONNECTOR — (MINI. 12b? 


9 2-0106-0% READ LARE 
BEAD CSRE 
BEAD CARE 36 
L40-1011-14 SMALL FIXED МОГ TOR 
L34-3148-05 rau 


EQIL 
CRT 
ERIL 
CRIE 
TAIL 


COIL 
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13-4405 


эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts №. werden nicht gellefert. 


Address Parts No. Description 
ts 
t Е Ба HRB 


COIL 
TOIL 
COIL 
COIL 
CRIL 


L39-0423-05 сөп. 


REOSGF2H1G1J RC 180 J 1⁄2W 
RCOSGF 2H101J RC 100 J 1/28 
Rt2-4414-05 TRIMMING PST. (SOK) PROTECTION 
Ri2-3447-05 TRIMMING PST.  (I10K)PBWER DOWN 
R12-1431-05 TRIMMING РӨТ. (1K) ALC METER 


R92-1061-05 JUMPER REST 0ӨНМ 
R92-0150-05 JUMPER REST 0 SHM 


551-1420-05 RELAY (DC-1«12U) 
531-1411-05 SLIDE SWITCH 


151587 DISDE 
5 DIODE 
DISDE 

| ZENER DIRDE 

ZENER DIODE 


MTZ. SJA 7 DIODE 
МТ29. 146 < DINDE 
UZ9. 181. DISDE 
NTZ4. 3С ENER DINDE 
MTZ3. 0JB ZENER DINDE 


1N4448 
151555 
MCI 

MTZ?. SJA DINDE 
DTC114ES DIGITAL TRAN: 


TRANSISTOR 
TRANSISTAR 

DIGITAL TRANSISTAR 
IC(SP AMP X2) 
DTE114ES DIGITAL, TRANSISTOR 


CONTROL UNIT (X53-1450-11) 
CCASCHUN270J CERAMIC 2ТРЕ 
:91-0119-05 CERAMIC 0. 047UF 
С90-08:2-05 FLECTRS AUF 
С91-0269-05 каміс 0. O1UF 
(91-0112-05 CERAMIC 0. 0470Р 


1:90-0822-05 ELECTRS. 4TUF 
C91-0119-05 Е 2 0, 04 TUF 
С91-0769-05 C 0. OLUF 
C90-0484- nf. 0. 47UF 
с90-0822-05 Е 4A?UF 


я 0757-05 0. OO1UF 
191-0769-05 CER 0. Q1UF 
90-0822-05 AUF 

16 SLIHIDIJ 100PF 

+18 0757-05 CERAMIC 0. GO1UF 


CO32MIHA?2k MYLAR 4700PF 
C20 .21 E91-0769-05 CERAMIC 0. MUF 
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ІШ; 


ж New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles пог. mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Address Parts No. Description 
utm Bh EF қаз/яв 


Desti- Re- 


nation 


ks| 


C90-0822-0' ELECTRA 47UF 
C91-0769- 55 0. O1UF 
C91-0753-05 3 АТОРР 
С91-0769-05 CERAMIC 0. O1UF 
C91-0112-05 CERAMIC 0. 04742 


ELECTRO 1SUF 
Е CERAMIC 0. DUF 
С91-0119-05 CERAMIC 0. 04 7UF 
%0-0822-05 ELECTRA 47UF 
C91-0119-05 CERAMIC D. О4?0Е 


с90-0822-05 ELECTRA 47UF 
£91-0119-05 CERAMIT 0. O47UF 
с90-0822-05 ELECTRO 4?UF 
C91-0769-05 O. O1UF 
C91-0119-05 C 0. 047UF К 


90-0822. ЕС AUF. 

191-0752-05 CERAMIC O. OO1LUF 
ч 91-0769-05 RAMIC 0. Q1UF 

t100-114 E 91-0769-05 CERAMIC 0. G1UF 


= Еш 0114-05 TRANSISTOR SSCKET (16РЭ 


E (28P) 
PIN CSNNECTSR 
PJN CRNNECTSR 
РІМ CSNNECTRR (MINT 4Р) 


PIN CRNNECTSR (МІМІ.ӘР) 
PIN CONNECTER — (MINIS GP) 
PIN CONNECTOR (MINI, 7Е) 
x PIN CGNNECTRR (MINI. BP) 
-5066 208 РІН CANNECTAR (MINT, 92) 


140-1011-13 SMALI. FIXED INDUCTOR 
140-1011-14 SMALL. FIXED INDUCTRR 
1.40-1011-03 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL, FIXED INDUCTOR 
140-1011-14 SMALL FIXED INDUCTRR. 


L40-1011-14 SMALL FIXED INDUCTAR 
L40-1011-13 SMALL FIXED INDUCTRR 
140-1011-03 SMALL FIXED INDUCTOR 
1.40-4201-14 SMALL. FIXED INDUCYSR 
(.78-0019-05 RESSNATAR а . 99MHZ) 


178-0015-04 RESANATSR (2, ASMHZ) 


КЭО-0510-05 MULTI CRAMP (4. 7TKXB) 
90509105 05 MULTI-CSME (4. ?кха» 
MULTI-CSMEP (ATKX?) 
MUL TI-CSME (1КХ4) 
КЭ2- 1061-05 JUMPER REST ПӘНМ 


1061-05 JUMPER REST ОВНМ 
531-0402-05 SLIDE SWITCH 


DIADE 
DISDE 
DIRADE 
рїврє 
| © ss DINDE 
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18-4408 


x New Parts 


PARTS LIST 
Parts without Parts No. are not supolled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address Parts №. Description 
i E 5 ú RF ko S^" * 


155101 DISDE 

195133 DINDE 

ЦРО78006 IC(MICRSPRSCESSRR) 
ТМРЯ2ЗЗАР-5 IC(PROGRAMMABLE INT! 
UPDS25SAC- 5 JCCPRSGRAMMABLE INTERFACE} 


Р5Т520П IC(LOW PBWER RESET) 
TC4069UBF ICCINVERTER X6) 
4011BP IC(NAND. X4) 
TCAO030BP IC (EXCLUSIVE BR 
ТС40118Р IC(NAND. ХА» 


MB8418-e0LP-GRA| ICCI6K RAM) 
SN74LS138N Ir 
MBM27128-25Jñ1 IC (PROGRAMMABLE 
ТМРВ255АР-5. IC (РКӨСКАММАВІ Е 
UPpaeSSRar -5 


SN7404N ICC6-CIRCUIT INVERTER) 
DTC144M5 DIGITAL TRANSISTOR 
DTAIIGES DIGITAL 5 

01614445 DIGITAL 

DTALI4ES DIGITAL TRANSISTOR 


DTAL14ES DIGITAL TRANGISTSR 
DTC144MS DIGITAL TRANSISTOR 
DISPLAY UNIT (X54-1870-00) 
0-0871-05 | ELECTRO EXT 
-0119-05 ERAMIC 0. DATUF 
С90-0804-05 ELECTRS 1007 
C092M1H223k MYLAR 0. 02208 
С90-0504-05 ELECTRA 1QUF 


CERAMIC 0. O1UF 
C ELECTRA 4?UF 
15) 9-05 CERAMIC 0. OLUF 
C90-0822-05 ELECTRS 4?UF 
091-0769-0% CERAMIC 0. ОЕ 


£91-0119-05 0. 04 7UF 
СК45Е 1H103Z 2 0. O10UF 
CK45E2H222P 5 E 2200PF 
CKASBIHiO2K г 1000PF 
CKASF 13H1032 CERAMI 0, O10UF 


PIN CBNNECTRR 

FIN C 

PIN CA L (HINIs4P) 
40 FIN C (MINT. SP) 
Е40-3241-05 PIN CRNNECTSR — CMINT. GP) 


E40-3242-05 PIN CONNECTOR (MINI. TF 


L40-1011-13 SMALL FIXED INDUCTRR. 
L40-1011-14 SMALL FIXED INDUCTOR 
119-0305-05 ASC TRANSFSRMER 


R90-0511-05 MULTI-CSMP а?кха 
R90-0193-05 E ATKX9 
R96-0520-05 Б ATKXS 
К90-0515-0% 10KX4 


540-2441-15 PUSH SWITCH 
540-2440-15 PUSH SWITCH 
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15-4405 
PARTS LIST Downloaded by 
ж New Parts i 
Parts without Parts No. are not supplied. RadioAmateur.EU 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht geliefert. 


Address Parts No. Description Desti- Fe: 
nation 


Parts) marks 
em BARS BAAS t mut 


531-2405-05 SLIDE SWITCH 
540-2440-15 PUSH SWITCH 
540-2441-15 PUSH SWITCH 
540-2440-15 PUSH SWITCH 


151555 DIQDE 

MTZ6. 240 ZENER 0180Е 

188133 DISDE 

t 188101 DINDE 

! UPD6300C IC(FL LATCH DRIVER) 


MB4052 Ігсасн 8BIT A/D CRNUERTER (ADE } 
TC4013BF ICCD FLIP-FLAP X2) 

FIPLI3BM? FLUBRESCENT INDICATOR TUBE 
ФТА114Е5 DIGITAL TRANSISTSR 

DTCi44WS DIGITAL TRANSISTOR 


25С1959(Ү) TRANSISTOR 
DTC143TS DIGITAL TRANSISTOR 


AT UNIT (X57-1150-00) 


С91-0117-05 CERAMIC 0. O1UF 
CKASBIHIOZK СЕКАМІГ 1000РЕ 
C91-0119-05 CERAMIC 0. O47UF 
CKASB1HID2K CERAMIC 1000PF 
С91-0119-05 CERAMIC 0. O47UF 


ASBIHIO2K CERAMIC 10001 

j CERAMIC 0. 04 

CEO4W1 H1 OOM ELECTRE 10UF 
044124207 ELECTRA 4TUF 
1-0139-05 CERAMIC O. 047UF 


1-0117-05 CERAMIC 0. O1UF 
CKASF1H4732 CERAMIC 0. O4UF. 
:91-0117-05 CERAMIC 0. О10Е 
CEOAWIEIOIN ELECTRO 100UF 
291-0117-05 CERAMIC 0. O1UF 


CERAMIC 0. Q47UF 
CERAMIC 0. 01UF 
CERAMIC: 0. 047UF. 
MYLAR D. O33UF 
EK45B1H102K CERAMIC 1000РЕ 


яяхян AMANT 


CEO4W1 HO1 OM ELECTRA 1. ВЫЕ SOW 
1OUF SOW 
ASF 1H1032 4 0. 010UF 
17-05 » 0. Q1UF 
4S5L2H560J гі E SEFF 


C100-105 CKASF1HA?3Z CERAMIK 0. 04 ?UF 
£106-111 CKASF 1H1 03Z CERAMIC 0. O10UF 
C112 KAS D CERAMIC П, Q47UF- 
TCI » [324-05 TRIMMING ГАР ANPF 
url 2 VARIABLE CAPACITOR 


163 2 GEAR MECHANISM ASSY 


RF CRAYXJAL. CABLE REC 

PIN CANNECTSR (MINT 
РІН СӨММЕГІВЕ (MINI, dF) 
6? 5) PIN CBHNELTRR (МІМІ.ӨРІ 
E40-0873-05. РЕМ CHNNECTRR (MINI. BP) 
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15-4405 


эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans їе Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address Parts No. Description 
s 
а w қақ» € à ARH 


-92-0103-05 TRAIDAL CARE (FOR 11,2) 
198-0119-05 TRRIDAL CARE (FOR TÍOD: 101) 
1:39-0416-05 сөп 
139-0415-05 CRIL 
L40-1011-13 SMALL. FIXED INDUCTOR 


140-1011-14 SMALL FIXED INDUCTBR 
L40-1011-13 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 
1.40-1011-13 SMALL FIXED INDUCTOR 
L4D-1011-13 SMALL FIXED INDUCTSR 


134-3144-15 гап 
34-3145-19 CRIL 
1.34-3146-15 CSIL 


1Р,10 №88-3006-46 FLAT HEAD TAPTITE 
10,28 МӨ7-2606-46, BRAZIER HEAD TAPTI 
2РИВ NB7—3006-46 BRAZIER HEAD ТЕРТІ 


RCOSGF2H510J. RC EN J 1/24 
VRJ o2 R12-342$-D5 TRIMMING POT. (10K) AUTH ANT TUN 
(131 R92-0150-05 | JUMPER REST O SHM 
WIG +1? R92-1061-05 JUMPER RI 
и19 R92-0150-05 JUMPER RI 


RL1 $51-2417-05 RELAY 
RL 100-105 551-1420-05 RELAY 


2 742 -0303-05 Dr MOTOR 


ШИА 
ZENER DINDE 
DIODE 
IN4 DIGDE 
151555 DIODE 


159133 DISDE 
1N60 DIODE 
02 155133 DI8DE 
D100-105 1N4448 DIODE 
0300-1095 151555 DJEDE 


TEL NIM2903D TE (DUAL. COMPARATI 
HD10116 JECTRIPLE LINE F 
MC10116L їс 

HD1013i ICCD FLIP-FLOP) 

MELO SIL Ic 


HD10125 ҮС СОЦ. ECL-TTL TRANSLATORS} 
MELDLeSt IC 
Be6109ue JCCOIRTRR. DRIVER) 
SP и 
MB36l4 (ШАП SPERATISNOL AMPLIFIER) 


DTCII4ES DIGITAL TRANSISTOR 
257950(У) TRANSISTOR 
DTCii4ES DIGITAL TRANSISTSR 
250950(Y TRANSISTOR 
25024581Y) 


DTrl114ES DIGITAL TRANSISTSR 
DTCi24ES DIGITAL TRANSISTOR 
9100-105 2502668 (У) TRANSISTOR 
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15-4405 


PARTS LIST 


x New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dens le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


Address Description 
Ч т .а £/9n Ww 


CHIP С 70. G22UF 
CHIP C 0. O12UF 
CHIP C 0. 022UF 


TERMINAL 


B2a8e3J CHIP К 1/108 
a223J СНІР R 2 1/108 

284 721 R oe 1/10W 

А R 1/104 
RK?3FB20103J ` 1/104 


RK?3FB20333J » R За 1/108 
RK?3FB20103J ж 4 1/104 
3 3K 1/10W 

1710W 


CHIP 
L CHIF 1 


SELECTIVITY UNIT (X59- 1070-00) 


E23-04 71 -05 TERMINAL. 


RK73FR2A4 730 CHIF R Ё 1/104 
RKT3FB2R103J ü J 1/104 
RK?3FB204 “HIF R 7 1/104 
ВКҮЗЕВ2А103.7 CHIP К 3 J 1/104 

73 х г Pg ? 1/108 


1/104 

1/104 

1/108 
R92-0670- 05 


рамг202 (K) P DINDE 
DAP202(K) БІЗДЕ 
DAN202(K) HIF DIRDE 
DAP202(K) DIRDE 
29011620) CHIP TRANSISTOR 


VOX. UNIT (X59-1080-00) 


сю 1H102K CHEF ú 180üPF 
CK?3F B1Ez23K CHIF i 0. O22UF 


3-0471 -05 TERMINAL 


26104. CHIP 100k J 1/104 
1/10W 
)/10W 
1710W 
1/104 


RKY3FB26103J R 3 1/104 
R 


R92-06?0-05 0 SHM 

рАР202(К) CHIP DISDE 

1 Е NJN2904M IC (ВР АМР x2) 

| се 3 4001 RF ICONGR X6) 
5621124} ЕНІР TRANSISTOR 
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15-4405 


ж New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans te Parts No. ne sont pas fournis. 
тепе ohne Parts No. werden nicht geliefert. 


Address New Description 
вафли 


IF UNIT (X60-1300-00) 


C91-0769-05 CERAMIC 
ECASSL1H150J CERAMIC 
eg 769-05 CERAMIC 
CEASSLIH!SOJ CERAMIC 
С91-0769-05 CERAMIC 


ЕЕ 


C91-0117-05 CERAMIC 
CKA4SF LH103Z CERAMIC 
C91-0119-05 CERAMIC 
CK45F LH223Z CERAMIC 
С91-0119-05 CERAMIC 


091-1008-05 CERAMIC 
£91-0113-05. CERAMIC 

CERAMIC 

CERAMIC , 
CKASF1H223Z CERAMIC 0. 0220Е 


1-0119-05 CERAMIC 0. O47UF 
5 CERAMIC 0. OLUF 
ELECTRS 0. 1UF- 
CERAMIC O. 04 YUF 
CERAMIC 0. ü22UF 


MAORA ANANA 


хх 


xxu 


С91-0119-05 CERAMIC 
CCASSLIHIO:J CERAMIC 
CK4S5B1H102K CERAMIC 
С91-0119-05 CERAMIC 

4SUJ1H470J CERAMIC 


k 

J 
K 
K 
J 


ASUJ1H680J CERAMIC 
CK4SF1H103Z CERAMIC 
:092М1Н333К 

O4WLH4R7M TRI 
CEO4ULHRA 7f ELECTRA 


CKASBIH102K CERAMIC 1000PF 

CK4SBIH221K CERAMIC 220PF 
F2M1HIOSK MYLAR D. О100Е 
‘O4WiH100M ELECTRS 10UF 

CEO4WiHOLOM ELECTRA 1. OUF 


CEO4W1HAR TM ELECTRS 4. TUF 
92M1HA? 3k MYLAR 0. 04 7UF 
92M LH1G3K MYLAR 0. O10UF 

CO92MIH333K MYLAR 0. O33UF 

CEO4WLR101M ELECTRS 100UF 


ELECTRA 104Е 
MYLAR 3900PF 
0. 4?UF 
ELEI eur 
ELECTRO 47 


CED4W1HReeM ELECTRS 0. 22UF 
созаманвггк MYLAR В200РЕ 
DAWTHAR 72M ELECTRA 4. TUF 
091-0119-05 CERAMIC 0. O4 7UF- 
-EO4W1H2R2M ELECTRA 2. 2UF 


ELECTRA 1. BUF 
CERAMIC 0. 04 7UF 
CERAMIC 
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эс New Parts 


Parts without Parts No. are not supplied. 
Les articies non mentionnes dans le Parts No. ne sont раз fournis. 
тене ohne Parts No. werden nicht geliefert. 


Address 
t ж 


Perts No. 
"ú... 


PARTS LIST 


Description 


€“: +... я 


£127,128 
C129 
C130 
C131 
С132,133 


C134 
C136 
C132 
€138-140 
C141 


C142 
£143 
C146 
C147 
C148. 149 


CKASBIH102K 
C90-2022-05 
С91-0119-05 
CCASSLIH120J 
12092м1Н152К 


CO92M1H183K 
CO92MIH103K 

0404182207 
CQ92M! H6B2K 
CEOA4WIHAR7M 


26455: 1H470J 
C092M1H473K 
£91-0769-05 
CCASSL1H390J 
С91-0769-05 


2271-0119-05 
CKASBIH102K 
с91-0769-05 
CEO4W1H1 OOM 
CCASSLIH47OJ 


CK45B1H221 K 


Cl 
CEO4W1HR47M 


SISELERA?M 
4W LHO1 OM 
4W1H100M 

CEOAUEHAR I 
СЕО441НО10М 


091-0117-05 
CCA4SSL1HIOIJ 
CEO4W1647?0M 
CEO4W1HOLOM 
CEO4W1H100M 


са92т18103К 


С91-0119- 05 


CERAMIC 1000РЕ 

ELECTRO 1SUF 

CERAMIC D. 04?UF 
12PF 
1500PF 


О. O18UF 
0. 01042 


22UF 
6800PF 
ELECTRS 4. TUF 


CERAMIC AFF 
MYLAR 0. D4?UF 
CERAMIC 0. O1UF 
CERAMIC 39PF 
CERAMIC 0. O1UF 


CERAMIC 0. 04 ?UF- 
CERAMIC 1000PF 
CERAMIC 0, Q1UF 
ELECTRO 100Е 
CERAMIC 4?РЕ 


CERAMIC 220FF 
CERAMIC 0. 047UF 
CERAMIC 4?РЕ 
ELECTRS 1, ООР 
ELECTRS O. 47UF 


TANTAL 

ELECTRO 
ELECTRA 
ELECTRO 
ELECTRO 


CERAMIC 0. O1UF. 
CERAMIC 100PF 
ELECTRO 4TUF 
ELECTRO 1. ОЦЕ 
ELECTRA 10UF 


MYLAR 0. 01042 
ELECTRA 1. DUF 
CERAMIC 100PF 
ELECTRA 1. QUF 
ELECTRA 4. UF 


ELECTRO 1, OUF 
ELECTRO 
ELECTR 
ELI RS 
ELECTRO 


ELECTRA 


0. 04 ТӨР 
4?UF 


0. Q4?UF. 
D. OLUF 
D. G4 7UF 
D. MUF 
CERAMIC D. 04 7UF 


силлх делле 


шах 


SOWY 
SOW 


2930 
SOW 
Sow 
SOW 
SOWY 


K 
J 
10% 
SOWV 
SOWV 


K 
SOWV 
J 
SOWV 
50чу 


x New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans їе Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Address 
“ т 


Parts No. 
HARKS 


Description 


а/яж 


Desti- 
nation 
+ m 


(21545155 
C156 


C158:159 
C160 
Ci6L 
162-169 
C166 


C16? 
C168 
C169 


С91-0117-05 
С91-0119-05 
CC4SSL1HA70J 
С91-0119-05 
DCCASSL1H180J 


С91-0119-05 
C91-0117-05 
C4SSL1H4?0.T 
291-0769-05 
CEOA4W1HO010M 


£21-0769- 05 
CEO4W1HRA TM 
LD932M1H4 72K 

CEOA4UIH100M 
CEDAUIHRA7PM 


СЕО441-1019 
£90-0866-05 
С092М1н104К 
С90-0864-05 
COS2MIHIO3K 


CEO4WLHR4?M 
44174 70M 
E04u1H4R7M 
CE04416470n. 
CO92M1HA?3K 


CG92MIHIB2K 
CKASBYHA?IK 
£91-0117-05 
CC4SUJ1H100D 
CKASBIHA?1K 


ECCASSL1H330J 

Г91-0769-05 
4951 1HOS0C 
74551 1Н030С 

C91-0117-05 


LK4SB1HS61k 

ГЕП4916470М 
СКАЗР1Н2232 
CEO4W1A470M 
г91-0119-05 


CK45F 1H223Z 
С91-0119-05 


240-0273 -05 
40-0373-05 


CERAMIC 
CERAMIC 
CERAMIC 

RAMIE 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 


RAMIE 
ELECTRA 
MYLAR 
ELECTRO 
ELECTRA 


ELECTRA 
ELECTRO 
MYLAR 


MYLAR 
CERAMIC 
C 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 

ECTRO 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
TRIMMING CAP 
TRIMMING CAP 
FIN EE TSR 


FIN CENNE FER 


PIN CSNNECTBR 


0. OLUF 


0. 04?uF- 
0. MUF 
4?РЕ 

0. O1UF 
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ж New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle опт Parts No. werden nicht gellefert. 
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Refer to Schematic diagram on page 113. 
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CIRCUIT DIAGRAM 19-449 


Refer to Schematic diagram on page 113. 
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CIRCUIT DIAGRAM 18-4408 


Refer to Schematic diagram on page 113. 
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Refer to Schematic diagram on page 113. 
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CIRCUIT DIAGRAM 19-149 


Refer to Schematic diagram on page 113. 
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ADJUSTMENT 


13-4405 


3 5 7 э 20 40 60 


PREPARATION 

Unless otherwise specified, set the controls as follows. 
POWER ............... ON SELECTIVITY ............. AUTO 
BAND ................. 14 AGC FAST................. SLOW 
АНЫ лды МІМ NOTCH SW ............... OFF 
ВЕ МАХ PROC SW .................. OFF 
NOTCH на CENTER F.LOCK SW ............... OFF 
SQUELCH ........... MIN 1MHz SW .................. OFF 
MIC... eiii MIN NB SW. сень OFF 


REQUIRED TEST EQUIPMENT 


1. DC Voltmeter (DC V.M) 
1) Input resistance: More than 1MQ 
2) Voltage range: 1.5 to 1000V AC/DC 
NOTE: A high-precision multimeter may be used. 
However, accurate reading can not be obtained for high- 
impedance circuits. 
2. DC Ammeter 
1) Current range: 1.5A, ЗА, 20А, High-precision 
ammeter may be used. 
3. RF VTVM (RF V.M) 
1) Input impedance: 1МО and less than 3pF, min. 
2) Voltage range: 10mV to 300V 
3) Frequency range: 10kHz to 100MHz or greater 
4. AF Voltmeter (AF V.M) 
1) Frequency range: 50Hz to 10kHz 
2) Input resistance: 1М@ or greater 
3) Voltage range: 10mV to 30V 
5. AF Generator (AG) 
1) Frequency range: 200Hz to 5kHz 
2) Output: 1mV or less to 1V, low distortion 
6. AF Dummy Load 
1) Impedance: 82 
2) Dissipation: 3W or greater 
7. Oscilloscope (SCOPE) 
Requires high sensitivity, and external synchronization 
capability. 


SELECTIVITY 


С). F LOCK PROC NOTCH 


N 
(OWN) BAND [07] 1 1 AUTO мэ 
СС = | = єв 
Ë 
w 


OFF OFF 


CAR SSS нэ MIN ATT SW.................... OFF 
IF-SHIFT ............. CENTER SEND/REC ................. REC 
FUNCTION AUTO: ours ope tuos OFF 

А/В 42262. А AT ТУМЕ................... ОҒҒ 
RIT,XIT, SPLIT ...... OFF VOX SW ................... OFF 


10. 


11. 


12. 


13. 


. Sweep Generator (SWEEP) 


1) Center frequency: 50kHz to 90MHz 
2) Frequency deviation: Maximum = 35MHz 
3) Output voltage: O.1V or greater 


. Standard Signal Generator (SSG) 


1) Frequency range: 50kHz to 50MHz 

2) Output: — 20dB/O. 14V to 120dB/1V 

3) Output impedance: 502 

4) AM and FM modulation can be possible. 
NOTE: Generator must be frequency stable. 
Frequency Counter (f. counter) 

1) Minimum input voltage: 50mV 

2) Frequency range: 50MHz or greater 
Noise Generator 

Must generate ignition noise containing harmonics be- 
yond 30MHz. 

RF Dummy Load 

1) Impedance: 1500 and 208 

2) Dissipation: 150W or greater 

Power Meter 


1) Impedance: БОО 
2) Dissipation: 150W cintinuous or greater 
3) Frequency limits: 60MHz or greater 
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ADJUSTMENT 


14. Spectrum Analyzer (SPE-ANA) 


< REFERENCE > 
1) Frequency range: 100kH2 to 110MHz or greater MY N E 
2) Bandwidth: 1kHz to 3MHz Japanese "506 American “SG 
-6 dB - —0.254V 


15. Detector 
1) For adjustment of PLL/VCO BPF 


INPUT o——ə—Y | OUTPUT 
To PLL unit or 5P 
To osci 
Control unit ы ee 
GND GND 


16. Directional Coupler 

17. Power supply 
PS-430 

18. Microphone 
MC-60A or МС-42$ 
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ADJUSTMENT 


* VOLTAGE CHECK, ADJUSTMENT 


18-1405 


• PLL ADJUSTMENT 


Adjustment 


Measurement Adjustment 7 
Item Condition Test Specification/Remarks 
equipment | Unit | Terminal | Unit | Part Method 
1. Voltage 1) POWER ; ОМ DC V.M ғ 19-5 Сһеск 13.3 - 14.3% 
RF GAIN : МАХ 19-9 4.5-5.5У 
MODE ; USB 19-10 7.2-8.2V 
STBY : REC 9-1 SW'"A'"|VR-4 2.6V %0.05У, -0V 
22-4 Е 1153 8.8V 
* COMMON ADJUSTMENT 
Measurement Adjustment 
item Condition Test Specification/Remarks 
r Unit. Part. Method 
1, CAR MODE : USB IF 115 0.4У/р-р. ж0.05М/р-р 
Tc2 (83750МН: Гонг 


Item Condition Test Specification/Remarks 
equipment | Unit | Terminal | Unit | Pert Method 
1. Reference 
oscillator 
frequency — |36MHz Freq. counter PLL TPS PLL TC! |36.000,000MHz а 10Hz 
(896) 
2. RIT 1) FREQ : 14.0000МН2 DISPLAY SW"A"|vR3 |14.000,00 RIT.0.0 
MODE : AM 
RIT Pot : CENTER 
RIT SW : ON 
IT Pot. : FULL CW (+) 14.00120 RIT1.2 or more. 
ot. : FULL CCW 13.998.80 RIT — 1.2 or more 
3. СО5 DCV.M [Ра [mu PLL |720  |5.0\ «ом 
18146) 
4. VCO4 1) FREQ : 14.0000MHz осум |р TPI 
MODE : AM (52 PLL ті asv жолм 
Disconnect PLL- 6 connector 
when PLL unlocked. 
2} MODE : USB 4.2-4.6У 
3) MODE : LSB 3.2-3.6V 
4) MODE : USB Freq. counts 3-2 |SW"A"|VR7  |456.875kHz at 
IF SHIFT Pot. : CENTER 
5) IF SHIFT Pot. : FULL CW 457.875kHz or more 
6) IF SHIFT Pot. : FULL CCW 455.875kHz or less 
7) IF SHIFT Pot. : CENTER 456.875КН2 456.874 — 456.876kHz 
5. УСОЗ 1) FREQ : 13.9999MHZ 
MODE : AM DCVM |FL TP2 PL [12 6.2V 20V 
вэ 
2) FREQ : 14.0000MHz 
MODE : AM 
6. PLL 6.6MHz |1} FREQ : 14.0050МН2 Oscilloscope|PLL  |ТРЗ ры |Т3-5 [MAX Ret. 0.2 р-р 
ВРЕ MODE : АМ Reo) 
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ADJUSTMENT 


Adjustment E ER 
hom Condition Test Specification/Remarks 
equipment Шай | Terminal | Unit Part Method 
7. PLL 1) MODE : AM Tracking | |Р [сва | TRACKING 
62MHz BPF Readjust T9 (УСО2 OSC coil) to | Gen. (0 pint GENERATOR 
unlock. (Core is fully bottom po- ЗАВ or less 
sition} . 
2) Connect 5600 resister in Tracking | Spectrum TP4 T6,7,8 
Gen. output line. Use oscillo- analyzer R64) 
scopes probe to connect to spec- |Probe 
trum analyzer 
66MHz 
8. VCO2 1) Reset operation must also be DC V.M PLL TP5 PLL T9 6.4V. T9 has two peaking point. 
performed 4211 Adjust as shown below. 
"See a microprocessor =0.1V 
operation check. 
1) FREQ : 14.0000MHz 
МООЕ : АМ 
21 FREQ : 13.999,9 ; MHz 2.2-3.0У 
MODE : AM 
3) FREQ : 14.000,00 MHz Spectrum |PLL [ТРА Ри укл |123 and L21 shorted 
MODE : AM analyzer mes | to ground. (PLL 
4 + кезінің 205, 
or more 
Adjust spurious radia- 
tion level, (58.25MHz) 
58.25 66.5МН: 
ا‎ 
9. PLL 30MHz FREQ : 14.250.00MHz Oscilloscope PLL — |ТР? PLL [T1011 | мах Ref. 0.3Vip-p 
ВРЕ MODE : АМ 1C12-5pin л2 
10. PLL 38.5- FREQ : 14.250.00MHz Oscilloscope | PLL [TPS PLL [113,14 | МАХ Ref. 0.2Vip-p 
ЗӨМН: ВРЕ |МООЕ : АМ (R112) БО 
Їл RH 
11. PLL VCO |) Disconnect RF unit coax. cable (Tracking PLL |1C14-1pin| 
(65- (УСО) Generator ] 
ЗЕМИИ |2) Connect 5800 resistor in Track- Probe wo [еги [1167 37.598 Less than 298 
ing Generator output line Spectrum. ГЕ] 18,19 | Ripple agg between peak and 
Use oscilloscope's probe to analyzer 348 or less point of 37.5МН2, 
connect to spectrum analyzer. 
i 4548 or more 
| 
42MHz 
12. 39MHz FREQ : 24.9500MHz Spectrum |PLL TP9 PLL VR2 
Spurius. MODE : AM analyzer 0.33, Minimum 
rediation 42dB or more 
31MHz 39MHz 
13. VCO1 1} FREQ ; 29.9999MHz 
MODE : AM ш; E 
FREQ : 22.0000MHz 5.3-6.3У 
2) FREQ : 21.9999MHz +0.1V 
DC V.M PLL TP10 RF T22 2.5V 
FREQ : 14.5000MHz 48138) 5.3-6.3У 
3) FREQ : 14.9999MHz à +0.1V 
TZ: 
FREQ : 7.5000MHz 5.3 - 5.3\ 
4) FREQ : 7.4999MHz 20.1V 
T24 
FREQ : 30.0 (30kHz) 5.5-6.5\ 
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ADJUSTMENT 


15-4405 


Measurement Adjustment |] 
hem Condition Test ‘Specification/Remarks 
equipment | Unit | Terminal Unit Pan Method 
1. Е AMP FREQ : 14.1750MHz $56 Rear АМТ RF 74.5.3 | МАХ S/N 10 dB or more at - 6dB. 
(common) |MODE : USB AF V.M |Pae |EXT.SP input. 1V or more/BQ at 
RF GAIN Control : MAX Oscilloscope! - -| AF GAIN control MAX. 
Use the minimum SSG input АР dummy- T7,8,15|Repeat 2 - 3 times 
possible during alignment load 180) 9, 12, jin cese of Т4,5,3,12, 
10,11 10,11 
2. 2nd MIX FREQ : 14.1750MHz 550 RF VR2 MAX AF Noise level. 
balance MODE : USB AF V.M 
Connect the SSG to ANT terminal. | Oscilloscope 
3. 1st MIX FREQ : .100.0 (100кН2) RF VRI MIN AF noise level. 
balance MODE : USB 
4. IF TRAP FREQ ; 29MHz Band RF T1 Internal spurius beat |Repeat 2- 3 times 70dB or тоге! 
SSG : 45.05MHz TC! MIN. 
OUT : 80 dB, 
5. AX DET 1) FREQ : 14.1750 MHz RF V.M и ag "F TC! MIN 
Balance MODE : USB or lemitter) 
RF GAIN : MIN Oscilloscope (R77) 
IF SHIFT ENTER 
RF GAIN : MAX after 
adjustment 
6. IF AMP FREQ : 14.1750MHz SSG Rear F L1,2,3 | МАХ AF output 
(SSB) SSG : 14.1760 MHz AFV.M |panel 4,18,5 |Use the minimum 
OUT : 0 dB, Oscilloscope 556 input possible 
MODE : USB during alignment. 
7. Е AMP FREQ : 14.1760MHz Е L6 MAX AF output 
IFM) SSG : 14.1750 MHz 
MOD : 1kHz, DEV: 3kHz 
OUTPUT : 300B, 
MODE : FM 
B. S-METER [FREQ : 29.0000MHz ANT ғ мяз еш scale 60 3OdB + 1008 
(M) MODE : FM dB 
SSG : MOD OFF 
OUTPUT : З0аВи 
9. S-METER 1) No signal S-meter IF VR2 Set to starting point. 
4558} 1556 output; OFF) (Meter zero) 
2) FREQ : 14.1750 MHz 556 Rear |ANT IF із 81 
MODE : USB S-meter panel Adjust counter clock- 
SSG output : 808; wise from peak 
(turn slug out) 
3) SSG output : 40dby уаз. $9 4098 + 6dB. 1 
10. Squeich 1) МОРЕ : CW Speaker EXT. L3 Уяа, Adjust VR slowly and | 12 o'clock 
threshold SELECTIVITY : WIDE SP stop at threshold. 
SAL control ; 12 o'clock 
11. Noise 1) FREQ : 14.1750 MHz SSG Rear ANT яғ T26 MIN 
Blanker NB SW : ON DC v.M panel EXT R146 2 
SSG output : 14.175MHz Oscilloscope ISP. (тока) 
First adjust 20dB input, then 
use the minimum input as 
possible. 
2) Noise Gen. : Low level Noise Gen. T26 MIN noise level 
SP 27 
12. Веерег 1} AF GAIN Control : 12 o'clock АЕ УМ EXT. IF VRIO 120mv/8& %10ту 
Depressing [A=B] and [AM] кеу et | Oscilloscope SP 
the same time AF dummy 
21 POWER SW : ON load 


ЗІ Set to MEMORY CH17 when 
tuming VFO. 
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* TX ADJUSTMENT 


ADJUSTMENT 


MIC LEVE! control: MIN 
CAR LEVEL control: MIN 

FINAL unit VR1, VR2: MIN 

Connect Ammeter 

Ф : EXT Power supply 

Ө: Power connector 

Adjust to minimum current with VR1 
and VR2 in the Final unit. 

STBY: SEND 


(Minimum current] 


(Minimum current) 
+Driver current 
(200 mA) + 200 тА 


Measurement. Adjustment. 
T 
Item Condition Test Specification/Remarks 
equipment Unit ا‎ Unit Method 
1. TX AMPM E 1750 MHz Oscilloscope ГЭ DRV RF МАХ 
CAR LEVEL control: МАХ 16, 17 
RF unit VR 4: CENER 
Disconnect DRV connector from RF 
unit Теп, connect as shown right. «5 ао 
STBY : SEND SCOPE 
2) Reconnect this connector after u/z4w) 
adjustment 
2. Base Current 1} FREQ: 14.1750 MHz 
MODE; USB. Ammeter Final Current drain First adjust VR 1 and VR2 for 


minimum. 


— 200 mA Adjust VR1 for an increase of 
200 mA when switched to 
тх 
Then adjust VR2 tor 200 mA 
over this reading 

Current drain 


3. 1 ALC 
fRF Output 
power) 


2) Power 
meter 


3} FREQ: 14.1750 MHz 

MODE: CW 

CAR LEVEL control; ALC scale MAX 
STBY: SEND 


Power meter | Rear panel 


21 METER SW: PWR 
ST8Y: SEND 


ANT | Filter 


95 w 


Caution: № no case should 
the power be adjusted for 
greater than 110 watts. 


95 w 


Set to PWR meter 


reading 


4, Power down 


1) FREQ: 29.7000MHz 

MODE: CW 

CAR LEVEL control: ALC scale MAX 
Connect ACC socket pin (PD) to 
50 W from NC. 

STBY: SEND 


Power meter Filter 


2) Reconnect this connector (РО) 
to NC after adjustment. 


50 W 


+250 


5. Protection. 


1) FREQ: 14,2000MHz 
МОРЕ: CW 

Coax. cable то 1500 dummy load 
should be 1 m long 

STBY: SEND 


1500 RF 
dummy (саа! 


Power meter az 


2) ANT: OPEN 


18A or less 


6. ALC meter 


ТЬ FREQ: 14.2000 MHz 
MODE: USB 

MIC LEVEL control: MIN 
CAR LEVEL control: MIN 
METER SW: ALC 

STBY: SEND 


Power meter | Rear panel | ANT Filter 


2) Connect the AG to MIC Jack 
AG: 1 kHz, 5 mV 
STBY: SEND 


Power meter 


AG Filter 


AF VM 


3) AG: 6 dB increase level 
{1 kHz, 10 ту) 


Set to S meter 0 


Set to ALC meter 
starting point. 


*If this adjustment is рег 
| formed, step 2) Base current 
must also be performed 


Adjust for maximum 
ALC scale reading 


ALC, 


7. Spurious 


FREQ: 21.2000 MHz 

MODE SW: CW 

CAR LEVEL control: ALC scale MAX 
ST8Y: SEND 


Power meter RE 


Spectrum 
analyzer 


MIN 


—40 dB or less. 
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^ ® 


Measurement Adjustment 
нет Condition Test n Specification/Remarks 
Ш H equipment | _ Umi | Termina Part Method 
8. Cartier FREQ: 14.1750 MHz Power meter | Rear Panel | АМТ мн 7,8| MIN | -40 ав or iess 
suppression MODES: USB and LSB Oscilloscope nec Drectional couples 
MIC LEVEL control: MIN or Spectrum tional a 
STBY: SEND analyzer coupleri d 13-40-12-4 me | 
Deane] € Spectrum 
море | anaiyrer 
9. 558 made | FREQ: 14.1750 MHz Rear panel | ANT | Сот. | SSO | Adjust as shown "Wf this adjustment is 
frequency | MODES: USB and LSB ! (Di (ОР, | below. performed, step 8 must also 
response Аб output: Two tones 5 mV tonal sw) be performed 
300. 2700 Hz coupler) m 
Set output to 50 W using MIC 
LEVEL control ox 
STBY: SEND 
n нд 


If twa tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 


10. Speech 1) FREQ: 14.2000 MHz Power meter | Rear pane! | ANT | IF | VR6 | Level should be the 
processor MODE: USB AG seme between ON 


АЕ V.M. and OFF $ 
AG output; 1 kHz, 10 mV | | I 
Set output to 50 W using MIC 
LEVEL control ' 
| PROC SW: ON and OFF 


STBY: SEND Ї 
2) AG output: 1kHz, 1 mV | 25W or more 
120 dB down) | 
STBY: SEND 
2 | — 2325 = 
11. FM. DFV 11 FREQ: 28.7000 MHz Power meter | Rear panel | ANT ВЕ | VRG | 4.6 kHz МЭТ? 
MODE: FM Linear Direc- | 
AG output: 1 kHz, 30 mV detector tional | 
| 50 mV (KH AG coupler) ` 
АЕУ. М 
2) Аб output: 1 kHz, 3 mv 
5 mV (к) | RF | VR3 | 3 kHz +0.1 kHz 
12. CW Side | MODE: CW Power meter | ext. 0.63У/80 | 
tone CW BREAK IN SW: SEMI АЕ ММ SP | F | vre ; 
AF GAIN control: 12 o'clock Oscilloscope 
VOX GAIN contol: MIN 
STBY: REC 
Connect KEY to KEY jack and | В 
close the key contacts. ! | 
13. Auto antenna | 11 BAND: 28.5000 MHz 1508 RF j АТ | ТС! | Minimum SWR meter | Repeat 2 - 3 times. 
tuner MODE: CW dummy load reading 
Uf AT-440 ıs | CAR LEVEL control: МАХ 40 от 
installed) AT unt УАТ 12 o'clock 75-485} 1800]! 


VR2: Fully CCW 
AUTO-THRU SW: AUTO 
| ATTUNE sw : ON 
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13-4405 


ADJUSTMENT 


Measurement Adjustment. 
пет Condition Test Specification/Remerks 
equipment Unit |Terminal| Unit | Part Method 
2) AT-TUNE SW: OFF ана | 
Disconnect No.T connector from | right 
AT unit. PWR о) 5 
STBY: SEND swm “| 
Set, SWR 125 reading when VFO 
dial is turned. 
3) STBY: ВЕС AT | VR2 | Adjust VR2 until AT 
AT TUNE: ON TUNE indicator just 


4) AF TUNE: OFF 
Reconnect No. T connector after 
adjustment. 


goes off 
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MICROPROCESSOR OPERATION CHECK 


1) FUNCTION SW: A 
POWER SW: OFF 
Set the POWER SW ON 
while depressing the 
key. Then release the | А =B 
key. 
2) FUNCTION SW: B 


FREQ: 14,000.0kHz 
MODE: USB 

VFO A: Lights 

The ''Beeper'' sound simul- 
taneously with POWER ON. 


FREQ: 14,000.0kHz 
MODE: USB 
VFO B: Lights 


The frequency display disap- 
pears. M.CH display lights 
and displays 00— 99 order. 
Split display lights when 
turning VFO dial 90— 99. 


FREQ : [1][8], [0] 00.0kHz 


The “Веерег” sounds simul- 
taneously. 


3) | VFO/M| SW: ОМ 
M.CH SW: Change the chan- 
nels in OO through 99 order. 


1) SW: OFF 


1MHz STEP SW: OFF 
Depress the “BAND : UP" 
key once. 

Press repeatedly. 


The MHz display J О, C 
counts up. The “Веерег” 
soudns simultaneously. 


FREQ: 


2) Hold the “BAND : UP” 
on. 


14,000.0 
t 
10,000.0 
t 
7,000.0 
t 
3,500.0 
t 
1,500.0 


The “Веерег” sounds at 
each Key-press. 


FREQ: (1/7, О 00.0kHz 
Displays 1MHz lower frequ- 
ency than that previously 
displayed in 2). 

The “Веерег” sounds. 


3) Depress the “BAND: 
DOWN” key once. 


Repeat the operation. The frequency display steps 
down 1MHz at each 
key-press. 


The “Веерег” sounds. 


4) Hold the “BAND: 
DOWN” key on. 


The frequency display in 2) 
steps down. The “Веерег” 
sounds at each key-press. 


1MHz LED (green! lights. 
FREQ: © O ,000.0kHz 
The MHz display O С 
advances 1MHz at each 
key-press. 


5) 1MHz STEP SW: ON 
Hold the “УР” key on. 


Hold the “ООУУМ” key on. 


The display steps down 
1MHz at each key-press. 


13-4405 


ADJUSTMENT 


Condition Operation check 


= ш 


(1) Check to see if the dis- 
CW “C morse code — - — 


play does not change by 
turning the VFO control 
counterclockwise. And adjust 
the index by turning it in the 
same way. 

2) Turn the VFO control 
slowly clockwise. 


Change MODE (ex: depress 


function | CW once) EX: LSB -—-- 
(LSB, USB --— 
USB, CW —-—- 
CW, AF, AM - —— 
FM, FSK) FM --—- 
FSK - —- 


LED lights when depressing 
MODE SW. 
The frequency display dis- 
appears. 


1) Depress the once. 


——— MODE/KEY —— 
(1 [21 [31 [4] [5] 


ise [ usd Lew] [Ам] [км 


Seven bar's segment and 
two decimal point displayed. 


76.511 r PS s2— 


[51 Г] [s J [s] Гб] 
OAO C Esd 


2) Depress MODE/KEY 


[1] [6] [7] [8] [9] (мт | 


1) FREQ: 14.0000MHz 


FREQ: 16.7890MHz 
The “Веерег” sounds simul- 
taneously. 


. Memory The frequency displays dis- 


write MODE: USB appears. 
100 CH VFO/M| SW: ON M.CH 4 Two decimal 
memory D п ¬ point only 


00— 89: M.CH display lights and dis- 
NORMAL plays OO in order. 

91—99: | 2| Repeat VFO/M SW: ОМ | FREQ: 14.0000MHz 

SPLIT CH 


The “Веерег” sounds simul- 
taneously. 


3) [M.IN] SW: ON The frequency display dis- 
appears. 

M.CH display lights and dis- 
plays OO in order. 


M.SCR LED light. 


4) [M.IN] Sw: ON again FREQ: 14.0000MHz 
(Memory is written already) 
5) VFO/M SW: ON FREQ 14.0000 MHz 
M.CH display lights and dis- 
plays OO in order. 
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| 18-4408 
ADJUSTMENT 


TOP VIEW 


VR7 L18 VRB 


VR4 (ВЕ GAIN) 
VRS (RIT) 


VR7 (IF SHIFT) 


VR! VR6 УАЗ VRS 


Downloaded by 


RadioAmateur.EU 
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15-14% 


ADJUSTMENT 


INNER VIEW 


ELYA PIYA 


99 


141 


па] [841] 


ті £l vl SL 


Еш 


094 


дїн 


ELL vis Stu] сыл 911 


іЫл 91 LL BL 


19-4408 
ADJUSTMENT 


BOTTOM VIEW 


VR4 SI VR2 VR3 


T16 T5 T14 113 T6 VR2 T15 T27 T26 
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15-4405 


LEVEL DIAGRAM 
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15-4405 


LEVEL DIAGRAM 
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5-50 
ADJUSTMENT 


1. OUTPUT VOLTAGE 


1) Connect the load and set the current to 20A. 
2) Adjust output voltage to 13.8 V +0.4 V with VR1. 


2. PROTECTION CIRCUIT 


1} POWER SW: OFF 
n 2) Connect a 0.1 Q 10 W resistor. 
3) POWER SW: ON 
4) Adjust VR2 so that 0.1V DC is obtained. 


PACKING 
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SCHEMATIC DIAGRAM/PC BOARD 


SCHEMATIC DIAGRAM (X43-1520-00) 


о! 2SA562(Y! 
Q2,3,5 25С2458(Ү) 
Q4 2587610! 
01,6,4 151555 
02,3 005 


x B 
Š 05,7 92-418. 
2 | 04 UZP-188 
=| 08 UZ -158BH 
= тн! 32027 


TH2 STP-4IL 


— —— —— — OS  AM—-Ds—sə. 


— 
ооу, ro 120. 
| fustea — S1 " 
POWER 
E 
5 
5 
š 
ov | 
o 


Q!,2 2N5885 * 
01 525У810 
02  SLP!44B L- mo 


100V Version 220v Version 120V Version 


PC BOARD VIEW (X43-1520-00) AVR UNIT Component side view 
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эс New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles nor mentionnes dans їе Parts No. ne sont pas fournis. 
PARTS LIST теге ome Parts No. werden nicht gellefert. 


Address Parts No. Description 
t т La A Bai + / m w 


PS-50 


801-1000-02 CASE (UPPER) 
801-1001-12 Cast 
801-1002-12 CASE 

PANEL ASSY 

PANEL. AS 


A20-2562-03 PANEL ASSY 
й23-1491-03 REAR PANEL. 


840-3640-04 MODEL МАМЕ PLATE 
В40-3641-04 MBDEL NAME PLATE 
B40-3642-04 МОЕ. NAME PLATE 
B41-0627-14 CAUTION LABEL (2209) 
94} -0630-04 CAUTION LABEL (240) 


B42-1733-14 CAUTION LABEL ( 
B42-1733-14 CAUTION LABEL (С 
B42-1770-04 LABEL ( 
ғ 
( 


1209/2209/2409 
120972 
FUSI 48) 
U 
E 


220U/240U 
В42-1720-04 LABEL СЕ 4А) 
B42-2430-04 CAUTIRN LABEL 1209 
B46-0411-00 WARRANTY CARD 
B50-8051-00 INSTRUCTION MANUAL 
850- Eod SUCTION MANUAL 
BoD 8052-01 INSTRUCTISN MANUAL 


221-0647 505 O. O1UF P 
91- L 4TOPF K 

í ЕН ОР C Q.O1QUF P 

С90-2034--05 ғы ECTRS 22000UF 2540 

CKASF1HA?3Z CERAMIC 0. 047UF Z 


CK45F1H103Z CERAMIC 0.010UF Z 


Е18-0351-05 SSCKET 

E20-0283-05 TERMINAL BSARD 
E30-1639-05 AC РВМЕК CORD 
ЕЗ0-1643-18 АС POWER CARD 


x | 

E30-1644-15 AL POWER CORD 

£30-1645-05 АС POWER CARD 

ЕЗ0-1647-05 С POWER CARD 

POS 055205 HEñT SINK 

FOS- 4022- СЭ FUSE (48) 

Е05-4022' FUSE (4A) 

21 FUSE (60) 

4 HEAD PRSTECTSR (FAN) 

x 


602-0549-04 LEAF SPRING 


H01~4693-04 ITEM CARTAN ВЫХ 

H01-4693-04 ITEM CARTAN BAX 

НО1-4694-04 ITEM CARTON BEX 

НОЗ-2281-04 Сактын BAX (RUTSIDE) 
H10~256?-02 POLYSTYRENE FRAMED FIXTURE (F) 


HiQ-2568-02 PRLYSTYRENE FRAMED FIXTURE (R) 
Н12-1389-04 С Е 

He0-1430-03 

H25-0105-04 


Jü2-0323-05 


A\ indicates safety critical components 
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ж New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
тепе ohne Parts No. werden nicht gellefert. 


Address 
a ш 


Parts No. Description 
€ лан 


JO2-1 F88T (R) 
J02- FAST (13.2) 
J13-0033-15 FUSE HOLDER 
4153-14 MRUNTING HARDWARE (MATARI 
-4179-04 MSUNTING HARDWARE 


MOUNTING HARDWARE (FAN) 
porti ING HARDWARE СР. T) 
R 


CRRD BUSHING 
-0408-05 WIRE BAND. 


0758-04 PUSH KNRB 
286-05 PBWER TRANSFORMER 


0256-05 

-0658-04 

-2030-46 1 HEXAGON NUT 
571030-46 FLAT WASHER 

- 2604-46 РАМ HERD MACHINE SCREW 


-3014-46 PAN HERD MACHINE 
4016-46 PAN HEAD MACHINI 

+ AVAL HEAD MACHINE 
3006-41 BINDING HEAD MACHI 
-3008-41 BINDING HEAD MACHT 


BRAZIER HEAD TAPTI 
BRAZIER HEAD TAFTI 
BRAZIER HEAD ТАРТТ 
BRAZIER HEAD TAPTITE 


EW 
FLAT HEAD TAPTITE SCREW 


PUSH SWITCH (POWER) 
ROTARY SWITCH 


T42-0302- 05. DC MATOR ASSY 
SLP144R LED 

58259810 DINDE 

245885 TRANSISTOR: 


Х43-1520-00 POWER SUPPLY PCB AS 


X43-1520-00 


EK45E2H472P E CERAMIC 4700FF 
CK4SF LH103Z г 0. 01008 
ГКАЗҒ1Н4232 қ 0. 047UF 
С32 ELECTRA ЗЗОЧЕ 
ELECTRA 47UF 


C4SF 141037 CERAMIC 0. 0100Е 
CK45F1H4 73Z каміс. 0. Û4 ?UF 
C90-0814-05 ELECTRA 4700UF 


Е23-0462-05 TERMINAL 
E40-0273-05 FIN Г.ВММЕСТЯК 
Е40-0273-05 C 

E40-0473-05 FIN CONNECTER 
ЕП5-2035-15 FUSE сая) 


Јаг-0428-05 POWER CBRD BUSHING 


25-50 
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эс New Parts 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts Мо. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address 
в © 


Parts No. 
....Л 


PARTS LIST 


Description 
KALAR 
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RS1L4GB3A4R7I 
RDIJ4DB2H121J 
651468380107 
RS14GB3A331J 
8514683481515 


R12-1429-05 
R12-?408-05 


151555 
5058 
UZP18R 
029. LBL 


151555 


1129. 181. 
UZ1SBH 


2SB761(0) 
2SC24SB(Y) 
32027 
STF41L 


FL-PRSSF RS 
SMALL-RD 

FL-PRSSF RS 
FL-PR8SF RS 
FL-PRSSF RS 


TRIMMING PST. (500) 
TRIMMING PST. (500K) 


DIQDE 
DISDE 
ZENER DISDE 
ZENER DINDE 
DISDE 


ZENER DINDE 
ZENER DIGDE 
DIGDE 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
THERMISTSR 
THERMISTSR 


Downloaded by 
RadioAmateur.EU 


ADJUSTMENT 


1. Connect the load and set the current 


to 15A. 


SCHEMATIC DIAGRAM/PC BOARD 


2. Adjust output voltage to 13.8V +0.4V 


;SLPI44B 


with МАТ. 
91,2 :2№5885 


AVR UNIT(43-1440-00) 


288512(Р) 
1-9255. 2301 8151), 


Q7, “28А562(Ү) 03,6 151555 


Вг 20058 pa a 


__8091ЕВ2 


PC BOARD VIEW 


AVR UNIT (X43-1440-00) Component side view 


120V VERSION 


P5- 430 


De ı3 ву 
мах лод 


Era 
240V VERSION 


25С1815 
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۴5-430 


SPECIFICATIONS 


SPECIFICATIONS/PARTS LIST 


Re 


Part No. 22 Description Ref. No. 
Input voltage: 120/220/240У АС+10%, 50/60 Hz E30-1645.05 AC cord w 
Output voltage: 13 8V DC (standard voltage) £30-1647.05 AC cord x 
Output current: 20 A (25% duty cycle) 15A (50% duty cycle) | Еҙ1.0500-05 Cable with plug 
Continuous load current 10 A max. (including external output terminal) 
Output voltage fluctuation: уйй ОТУ “АС 120V.220V.240V*10* | о; 078603 i ist uie puri 
А Within 0.7 V between 2—15 A load. F010787-13 м | Heat sink 
(No-load output voltage: Less than 16V at F05-4022-05 Fuse ДА к 
120V/220/240V. АС) F05-4022-05 Fuse 4A x 2 MT WX 
Ripple voltage. Less than 20 mV {rms} at 13.8V. output ғ05-6021-05 Fuse бА x 2 
current 15A F05-6021-05 Fuse 6A M.T,W,X 
Power consumption: Approx. 480 W (at 120/220/240V F07-0817.04 м | Fen cover 
AC. 13.8V DC, 20A) F09-0405.24 Fan 
Dimensions: 173 (6-13/16) W x 95 (3-3/4)H х 245 (9-5/8) 
D mm (inch) — 
Weight: Aperox. 7 ka (15A Iba) H01-4451 N | Packing carton (inside) КММХ 
H01-4452-04 N | Packing carton (inside) Т 
H10-2567-02 N |Packing fixture (F) 
PARTS LIST H10-2568-02 М | Packing fixture {Я} 
H12131904 N | Cushion 
SEMICONDUCTOR N ` New parts | H20-0276-03 Protective cover 
пет Мате Item %[ Мате H25-0105-04 Protective bag 
Diode 151555 Thermistor 32027 
825У810 402-0323-05 Footx2 
UO5B TR 2N5885 J02-0427-04 N | Assistant foot 
313.0033-15 Fuse holder 
RO9.1EB2 2S8512(P) 342.0403-05 Cord bushing 
42043425 М | Rubber bushing х 3 
SLP1448 25С1816(Ү) 
к29.0758-04 Push knob 
Part No. Es Description L01-8166-05 N | Power transf. 
Р5-430 GENERAL 29.240605 Voltage selector switch 52 
[A01.093702 (м | Case tupper) 540-1404-05 N | Power switch 81 
A01.0938.12 |м | Case (lower) 559-1407-15 Thermostat TM! 
А20-2461-03 |N |Panei 
А20-2462-03 |N | Рапе! T42-0005-15 Fan motor 
839-0407-04 Spacer x 2 X43-1400-00 м [AVR unit 23 1 
840-2634-04 N | Name plate 
841-0626-14 м | Voltage sheet 120V r3 
B41-0627-14 м | Voltage sheet 220% PartNo. | нэ Description Ref. No. [Q'ty] 
B41-0630-04 N j Voltage sheet 2407 AVR UNIT (X43- 1440-00; 
842-1733-04 Voltage sheet mo (x43 ) 
842-1770-04 N | Current indication sheet CE04W1C470M za 16v © 1 
846-0404-00 Warranty card 
850-4014.00 N j Instruction manual CK45F1H103Z с 001 C125 3 
B50.4015.00 N | instruction manual CK4SF1H473Z С 0.047 C78 2 
CE04W1E4R7M E 47 25V C90.081405 E 4700 25V C346 3 
СКАБЕ2Н103Р c 001 500Ух4 Е23.002204 Terminal 6 
CK45F1H473Z c 0.047 x2 Е23-004604 Square terminal 2 
E40-0273.05 Mini connector. 2P 2 
C90-0865-05 м [е 4700 25V Е40047305 Mini connector 4P 1 
€91-0079.05 с оо! 
C91-0496.05 с 470P x 2 331050204 PC board collar 4 
34204285 PC board bushing 4 
Е18-0351 05 3P Inlet 
Е20028205 2P terminal plate 812042705 Trim. pot. 500848) ун! 1 
Е22-0472-05 Lug plate 
23001504 GND lug RS14AB3A181J MF 1800 1W R9 1 
Е23-0425-05 Lug terminal RS14GB3D4R7J MF 470 2W R2 1 
Е30-1643-15 AC cord 
E30-1644-15 AC cord В920663-05 N | Cement 00257 3w | |878 2 
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SPECIFICATIONIPARTS LIST/P€ BOARD VIEW 


SPECIFICATIONS 
Dimensions: W 70mm 
H 15mm 
D 35mm 
Weight: 20g 


OUTSIDE VIEW 


PARTS LIST 
Part No. у Description 
B50-4035-00 


Instruction manual 
CC45SL1H121J 120P x 2 C2,3 
CE04W1A470M 47 10V C1,14,15 
CE04W1C100M 10 16V C11 
CEO4W1HR22M 0.22 50V C12 


CK45B1H221K 220P x2 C7,10 


CQ92M1H332K 0.0033 x 3 C689 


CS15E1E010M 1 25V C4 
CS15E1VOR1M 01 35V C5 


C91-0131-05 C 0.01 {SP) 


Mini connector 2P 
Mini connector 3P 
Mini connector x 2 3P 
Mini connector 8P 


E40-0273-05 
E40-0373-05 
E40-0373-05 
E40-0873-05 


H01-4481-03 
H01-4501-03 
H25-0029-04 


Packing carton (inside) 
Packing carton (inside) 
Protective bag x 2 


L78-0006-05 Ceramic OSC 


N89-3006-46 Tapping screw x 4 


R12-4408-05 Trim. pot. 50k2 


S31-1411-05 Slide switch 
AN6562 IC 
MN6401TRA IC 
TC40107BP IC 


TALK SPEED SELECTION 


Speed is factory set at “standard” talk speed. Three 


different speeds can be selected. 


Note: When placing the jumper, solder carefully. 


Symbol О, denotes the place in which a jumper wire is 
placed. 


The place which a jumper wire to be placed. 


PC BOARD VIEW 


Component side view 
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V-1 
SCHEMATIC DIAGRAM 
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DISPLAY UNIT (X54 -1870-00) (8/4) 


SIDE TONE UNIT 
(X59-1060-00) 


m >. D E Ё RF UNIT! 


oj FILTER: 4- Acn | 
OT АТ А-2-АТА | 


2-18 Би тос 
Сш 1 L Fo asas HA J8 J4 эч 216 мг Js 16 
“ae ЕЕ ба Ri Ш ciii SERE НЫ ын. 
| —RBoguemd)| орбит 
T p Q v 11111111 rH 
= ге „Шагаа i | 
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SPECiFICATIONS/PARTS LIST 


MB-430 OUTSIDE VIEW 


SP-430 SPECIFICATIONS 


SPEAKER SIZE 


3" 


RATED INPUT 1.0 watts 
IMPEDANCE 8 ohms 
FREQUENCY RESPONSE 300 Hz to 5 kHz 
DIMENSIONS 4-7/8" wide x 
3-3/4" high x 
9-1/3" deep 
(excluding feet) 
WEIGHT 3.1 Ibs. 


SP-430 PARTS LIST 


А01-0942-03 
А01-0944-03 
А20-2468-03 
А20-2469-03 
А23-1431-04 


В04-0406-04 
В07-0613-14 
B39-0407-04 
B46-0404-00 
B50-4026-00 
B50-4027-00 


N : New parts 
Description 


Case (B) 
Case (A) 
Panel 
Panel 

Rear panel 


SP grill 

SP ring 

Spacer x 2 
Warranty card 
Instruction manual 
Instruction manual 


MB-430 PARTS LIST 


T ssp [er no 


A13-0635-03 
B50-4016-00 
Н01-4454-03 


Н25-0077-04 
Н25-0098-04 


J30-0521-04 


N : New parts 


Angle 


Instruction manual 


Packing control (inside) 
Protective bag 
Protective bag 150 x 480 


Spacer x 2 


NO9-0007-05 
М09-0008-04 
М14-0009-04 
N15-1060-46 
N16-0060-46 
N32-3006-46 
N99-0309-04 


WO01-0401-04 


Part No. 


Wing bolt x 5 
Hex. screw x 6 
Nut x 6 

Flat washer x 6 
Spring washer x 6 


Flat screw x 4 
Hex. head screw x 6 


Hex. wrench 


Description 


E20-0208-04 
E30-1629-05 


G53-0507-04 


Н01-4468-04 
Н01-4469-04 
Н10-2513-02 
Н10-2514-12 
H12-0445-04 
H20-1407-03 
H25-0077-03 


J02-0323-05 
J02-0409-04 
J21-1144-14 
J21-2573-04 
J61-0019-05 


N15-1030-46 
N30-3008-46 
N35-3006-41 
N87-3006-46 
N87-3008-46 


T07-0224-05 


Terminal plate 
SP cord 


Packing x 4 


Packing carton 

Packing carton 

Packing fixture (F) 
Packing fixture (R) 
Cushion 

Protective cover 
Protective bag Accessory 


Foot x 4 

Assistant foot 

SP mounting hardware x 2 
Foot mounting hardware x 2 
Vinyle tie 


Washer x 8 

Round screw x 4 

Bind screw x 12 Case 
Self tapping screw x 6 
Self tapping screw x 4 


с 75 7 wana дал mma eame лэ соло | » 


YR-885/SN.YK-88C/CN — M 
FILTER 


YK-88S YK-88C 


em TT 


Guaranteed attenuation 80 dB or more within 
foz 2 kHz to +1 MHz 
Input and output impedance | 600 2'15 pF 


Table 3 CW crystal filter YK-88C 
(L71-0211-05) Option 


Rating 


8830 kHz 
Within +150 Hz at 6 ав 
+ 1.2 kHz or more at 6 dB 


Nomina! center frequency 


Center frequency deviation 


Pass bandwidth 


+ 1.5 kHz or more at 6 dB 
Attenuation bandwidth 3- 2.2 kHz or less at 60 dB 
+3.0 kHz or less at 80 dB 


20 dB or less 
6-4В or less 


Guaranteed attenuation 80 dB or more within 
+3 kHz or 1 MHz 


600 01115 pF 


Riople 


Insertion 1055 


Input and output impedance 


Table 1 SSB crystal filter YK-88S 
(L71-0208-05) Option 


YK-88SN YK-88CN 


wm — T mm — ] 


Guaranteed attenuation 80 dB or more witnin 
Insertion loss 3 dB+2 dB fo +2 kHz to +1 MHz 


600 Q/15 pF Input and output impedance | 600 0/15 pF 


Table 2 SSB crystal filter YK-88SN Table 4 CW crystal filter YK-88 CN 
(L71-0220-05F) Option (L71-0221-05) Option 


Item Rating 
Center frequency fo 8830 MHz 
Center frequency deviation 8830 kHz +150 Hz at 6 dB 
6 dB bandwidth +900 Hz or more 
60 dB bandwidtn + 1800 Hz or less 


80 dB or more within 
fo+2.5 kHz to +1 МН? 


Ripple 2 dB or less 


Guaranteed attenuation 


f 


AT-440 


x New Parts 
Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nlcht gellefert. 


Address Parts No. Description 
t E н.с: A ñ ESR W 


% 


B46-0411-00 WARRANTY CARD 
В50-8054-00 INSTRUCTISN MANUAL 


НО1-4695-04 ITEM CARTAN BAX 


НОЗ-2283-04 CARTON BRX ( SUTSIDE) 
H12-1390-03 PACKING FIXTURE 
H12-1391-04 PACKING FIXTURE 
Н25-0029-04 PROTECTION BAG 


H25-0705-04 PRSTECTISN BAG 
МВ?-3006-46 BRAZIER HEAD TAPTITE SCREW 
XS ?~1150-00 АТ UNIT ASSY 


TRIO-KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 


TRIO-KENWOOD COMMUNICATIONS ! 
1111 West Walnut Street, Compton,California 90220,U.S.A. ! 
TRIO-KENWOOD COMMUNICATIONS : 
DIVISION OF TRIO-KENWOOD ELECTRONICS, GmbH F 
Rembrüker str. 15, 6056 Heusenstamm West Germany T 
TRIO-KENWOOD ELECTRONICS, N.V. 1 


Leuvensesteenweg 504, B-1930 Zaventem, Belgium 
TRIO-KENWOOD (AUSTRALIA) РТУ. LTD. INCORPORATED IN NS W) 
4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia 
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